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PREFACE. 


The  main  object  of  the  excursion,  the  restdts  of  which 
are  given  in  the  following  pages,  was  a  purely  scientific 
one,  viz. :  the  study  of  the  Natural  History  of  the  north- 
em  shore  of  Lake  Superior.  Another  end  proposed  by 
Professor  Agassiz,  was,  to  afford  to  those  of  the  party 
who  were  unaccustomed  to  the  practical  investigation  of 
natural  phenomena,  an  opportunity  of  exercising  them- 
selves  under  his  direction. 

The  party  was  composed  of  the  following  gentlemen : 
Prof.  Agassiz  and  Dr.  William  Keller,  instructors,  and 
Messrs.  George  Belknap  and  Charles  G.  Kendall,  stu- 
dents, of  the  Lawrence  Scientific  School;  Messrs.  James 
McC.  Lea,  GeorgeH.  Timmins,  and  Freeman  Tompkins, 
of  the  Dane  Law  School ;  Messrs.  Eugene  A.  Hofiman, 
Charles  G.  Loring,  Jonathan  C.  Stone,  and  Jefferson 
Wiley,  of  the  senior  class  of  Harvard  College ;  Messrs. 
Joseph  P.  Gardner  and  J.  Elliot  Cabot,  of  Boston ;  Drs. 
John  L.  Le  Conte  and  Arthur  Stout,  of  New  York ;  and 
M.  Jules  Marcou,  of  Paris. 

Interspersed  throughout  the  Narrative  are  reports,  care- 
fully made  at  the  time,  of  the  Professor's  remarks  on 
various  points  of  Natural  History,  that  seemed  to  him 


IT  PREFACE. 

likely  to  interest  a  wider  circle  than  those  more  particu- 
larly addressed  in  the  second  part  of  the  book,  which 
consists  of  papers  on  various  points  connected  with  the 
Natural  History  of  the  region,  written,  where  not  other- 
wise specified,  by  Prof.  Agassiz.  This  portion  of  the 
work,  however,  does  not  aim  at  a  mere  detail  of  facts, 
but  is  intended  to  show  the  bearing  of  these  facts  upon 
general  questions. 

The  Landscape  Illustrations  are  taken  from  sketches 
made  on  the  spot,  by  Mr.  Cabot.  Those  of  the  Second 
Part  were  drawn  and  lithographed  by  Mr.  Sonrel,  a  Swiss 
artist  of  much  distinction  in  this  branchy  and  formerly 
employed  by  Prof.  Agassiz  at  Neuchatel,  but  now  resident 
in  this  country. 

Boston,  Mabch,  1850. 
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CHAPTER  I. 

BOSTON  TO  THE  8AULT  DE  ST.  BiARIE. 

We  left  Boston  on  the  15th  of  June,  1848,  at  8  A.  M.,  in  the  cars 
for  Albany.  The  weather  was  wann,  and  we  were  well  powdered 
with  dust,  when,  at  about  6  P.M.,  we  arrived  at  the  ferry  on 
the  Hudson.  The  Western  appears  to  be  more  exposed  to  this 
niusance  of  dust  than  the  other  railroads,  probably  from  the  many 
cuts  through  banks  of  crumbling  clay  and  gravel.  We  were  inters 
ested  to  hear  that  a  contrivance  for  watering  the  track  had  been 
proposed  and  successfully  experimented  on. 

At  the  hotel  we  found  the  New  York  members  of  our  party,  which 
now  numbered  eighteen.  After  tea  we  assembled  in  a  large  room  up 
stjurs,  where  Prof.  Agassiz  made  the  following  remarks  on  the  region 
over  which  we  had  passed : — 

"  The  soil  of  this  tract  is  of  great  variety,  but  everywhere  presents  this 
feature  :  that  its  surface  is  covered  with  loose  materials,  all  erratic,  (or  be- 
longing to  rocks  whose  natural  position  is  distant  from  the  points  where 
these  fragments  are  found,)  and  aU  evidently  transported  at  a  very  remote 
epoch.  These  erratics  are  of  all  sizes,  from  sand  to  large  rocks ;  the  larger 
ones  angular ;  the  smaller  ones  more  or  less  rounded,  scratched  and  polished, 
as  are  also  the  surfaces  of  the  rocks  on  which  they  rest.  These  polished 
rocks  have  been  noticeable  to-day,  especially  to  the  westward  of  Worcester. 
These  marks  we  shall  find  still  more  strongly  shown  as  we  proceed  north- 
ward. 

"  We  have  nowhere  seen  unaltered  rocks,  but  exclusively  those  of  a 

granitic  character,  metamorphosed  from  originally  stratified  formations  by  the 
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action  oflicat.  Thus,  for  instance,  the  blackish  mica  skte,  with  veins  of 
quartz, — which  so  frequently  occars  on  oar  route  of  to-day — is  probably 
clay  slate,  altered  by  intense  heat,  which  has  produced  several  varieties 
of  silicate  of  alumina.  There  is  no  clearly  defined  division  between 
these  slates ;  ihey  pass  without  interruption  from  baked  clay  into 
chloritic  slates.  In  one  place  in  the  Connecticut  valley  we  saw  red  sand- 
stone, generally  in  a  horizontal  position,  except  'Where  disturbed  by  trap. 
Nearer  Albany  we  passed  through  a  region  of  highly  metamorphic  lime- 
stone, belonging  to  the  oldest  geological  deposits.  We  have  also  seen  indi- 
cations of  the  Potsdam  sandstone,  one  of  the  most  ancient  fossLUferoua 
rocks. 

'*  As  to  the  vegetation,  it  is  to  be  remarked  in  general,  that  the  features 
of  a  country  are  given  principally  by  its  plants.  These  mark  the  variety  of 
the  soil,  and  its  formation.  The  forests  which  we  have  seen  ta<lay  consist  of 
a  great  variety  of  plants,  mingled  together.  We  have  seen  no  forests  com- 
posed of  one  species  of  tree.  In  the  mountainous  parts,  indeed,  certain 
species  predominate,  but  elsewhere  several  are  found  in  almost  equal  pro- 
portions. Among  these  are  various  pines ;  the  white  and  pitch  pines,  the 
spruce,  hemlock,  red  cedar,  and  a  few  larches.  Then  the  AmentacesB, 
viz.,  oaks,  birches,  chestnut,  beech,  poplar,  and  the  platanus  or  button  wood, 
(which  is  in  a  sickly  condition,  probably  from  injury  done  to  the  young 
wood  by  frosts,)  hickories,  elms,  locust,  ash,  and  maples,  but  the  latter  fewer 
in  number.  The  hickories  never  form  forests.  About  Niagara  we  shall 
find  the  beech  abundant.  Of  shrubs,  we  have  seen  a  great  variety :  e.  g., 
sumachs  of  several  species,  (whereas  in  Europe  there  is  but  one,)  elder, 
alder,  comus,  viburnum,  witch-hazel,  willows,  wild  roses,  and  grapes.  A 
remarkable  feature  of  the  vegetation  of  this  country  is,  the  number  of  species 
of  grape,  mostly  useless  for  the  manufacture  of  wine.  Shrubs  peculiar  to 
America,  are  the  Kalmias;  viz.,  mountain-laurel  und  sheepsbane.  In  the 
meadows  are  various  grassy  plants,  carices,  and  ferns ;  the  latter  in  great 
variety.  These  spots  exhibit  probably  a  condition  analogous  to  that  of  the 
Coal  Period,  in  which  the  ferns,  &c.,  prevailed.  All  the  plants  growing  on 
the  roadsides  are  exotics,  as  are  also  all  the  cultivated  plants  and  grasses. 
Everywhere  in  the  track  of  the  white  man  we  find  European  plants ;  the 
native  weeds  have  disappeared  before  him  like  the  Indian.*  Even  along  the 
railroads  we  find  few  indigenous  species.  For  example,  on  the  railroad 
between  Boston  and  Salem,  although  the  ground  is  uncultivated,  all  the 
plants  along  the  track  and  in  the  ditches  are  foreign.      From  this  circum* 

•  Old  Tooelyn  sayv  the  Indians  caU  the  common  plantain  {Planta^  rnqfor,)  **  the 
white  man's  foot." 
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stance,  erronecms  oonclnaioiis  have  been  drawn  as  to  Ae  identity  of  species 
on  the  European  and  American  continents.  « 

"  The  eombinaHan  of  trees  in  forests  is  an  important  point  in  the  phyaog- 
nomy  of  a  country.  The  forests  of  Europe  are  much  more  uniform  in  this 
respect  than  those  of  this  country,  from  the  greater  yariety  of  allied  species 
here.  Thus,  in  Central  Europe,  there  are  but  two  species  of  oak,  and  no 
walnut  whateyer ;  the  so-called  English  walnut  being  a  Persian  tree.  In 
ihe  United  States  there  are  oyer  forty  species  of  oak ;  In  Massachusetts 
there  are  eleyen  kinds  of  oak,  and  eix  of  walnuts  and  hickories. 

"Another  important  point  is  the  distribution  of  water.  We  haye  crossed 
today  three  distinct  basins,  haying  no  connection  with  each  other,  yiz.,  that 
ni  the  Atlantic  coast,  the  Connecticut  yalley,  and  the  yalley  of  the  Hudson. 
It  would  be  interesting  to  examine  how  fiur  each  of  these  basins  has  a  pecii- 
fiar  fauna," 

June  16ih. — ^At  half-past  seyen  this  morning,  after  ,not  a  little  wor- 
rj,  owing  to  the  yery  defective  arrangements  at  the  railroad  station, 
we  set  off  in  the  cars  for  BxsSalo.  Weather  hot,  but  as  our  course  lay 
up  the  flat  yaUey  of  the  Mohawk,  there  were  no  more  cuts,  and  the 
dust  was  not  so  troublesome  as  yesterday.  We  passed  through  leyel, 
well-cultiyated  fields,  spotted  in  many  plapea  with  the  bright  yellow 
flower  of  the  mustard,  just  in  blossom. 

This  rich  alluyial  plain  yery  early  attracted  settlers.  Part  of 
it  bears  the  name  of  the  German  Flats,  from  its  first  inhabitants, 
and  the  names  of  the  towns  along  the  route,  such  as  Manheim, 
Palatine  Bridge,  &;c.,  indicate  an  immigration  from  the  Palatinate. 
The  Dutch  and  German  blood  is  still  predominant  here,  as  is  shown 
by  the  names  on  the  signs,  the  neat  little  red-psunted  houses,  with 
open  loggias  and  driye-ways,  and  the  huge  bams  of  this  race  of 
thrifty  cultiyators. 

After  an  uncomfortable  night  in  the  cars,  we  found  ourselyes  at 
daylight  surrounded  by  the  forest.  Huge  unbranching  trunks,  clear 
of  undergrowth ;  occasional  clearings,  with  log  houses,  and  the  com 
or  potatoes  scattered  among  charred  stumps.  From  Utica,  west- 
ward, along  this  road,  one  is  constantly  reminded  of  the  West.  The 
land  here,  too,  is  much  of  it  uncleared,  cheap,  and  fertile  ;  on  the 
other  hand,  aguish.  In  short,  the  adyantages  and  disadyantages 
are  those  of  the  West.    From  the  abundance  of  pigs  and  children. 
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and  the  untidj  look  of  the  cabins,  one  conjectures  the  settlers  are 
mostly  the  former  laborers  on  the  railroad,  or  at  least  conntrymen 
of  theirs. 

June,  nth. — ^At  8  A.  M.  we  arrived  in  Bu&Io,  after  about  thirty- 
nx  hours'  actual  travelling  from  Boston,  a  distance  of  527  miles. 
We  had  previously  ascertained  that  it  would  be  advisable  to  wait 
until  the  19th  before  embarking  for  Mackinaw,  in  order  to  give  time 
for  procuring  stores,  tents,  &c.,  and  had  determined  to  spend  the 
intervening  time  at  Niagara.  On  our  arrival  we  foupd  that  the 
morning  train  for  Niagara  was  to  start  at  9;  so  leaving  some 
of  the  party  to  make  arrangements,  the  rest  of  us  took  the  cars  and 
arrived  at  the  Falls  about  11  o'clock. 

The  road  thither  presents  a  continuation  of  the  same  noble  forest 
of  "  first  growth,''  but  often  broken  by  clearings.  Our  European 
friends  were  much  struck  by  the  contrast  with  the  region  we  had 
left  only  yesterday.  A  large  proportion  of  the  trees  were  elms,  not 
tiie  plume-like  spreading  elms  of  our  avenues,  but  a  straight,  un- 
broken, scarcely  tapering  trunk  of  sixty  feet  height,  then  abruptly 
expanding  with  sturdy  limbs  at  right  angles  mto  a  round  head. 

In  the  afternoon  we  crossed  to  the  Canada  side.  The  museum 
here  contains  an  interesting  collection  of  the  birds  and  fishes  of 
the  neighborhood.  A  camerarobscura,  the  field  of  which  is  some 
twenty  feet  in  diameter,  placed  on  the  edge  of  the  cliff,  gives  exten- 
sive views  of  the  Falls.  I  was  struck  with  the  disproportionally 
high  tone  of  the  sky  in  the  landscapes  it  presented.  The  effect  was 
something  like  the  glow  that  comes  on  after  sunset. 

In  the  evening  we  assembled  in  a  hall  leading  to  our  lodgings  at 
the  Cataract  Hotel,  (in  that  part  of  the  building  which  overlooks  the 
Rapids,)  and  Prof.  Agassiz,  having  displayed  his  portable  black- 
board, (consisting  of  a  piece  of  painted  linen  on  a  roller,)  gave 
us  the  following  sketch  of  the  region  passed  over  since  his  last  lec- 
ture:— 

"  East  of  Lake  Ontario  we  have  granitic  formatioDS,  which  were  doubtiess 
islands  in  the  ancient  time,  on  whose  shores  the  later  formations  accumulated, 
by  deposition  from  the  water,  in  snocessive  beds,  the  later  covering  the  more 
ancient,  except  where  these  had  in  the  meanwhile  been  elevated  from  the 
primeval  ocean  along  the  shores  of  the  high  land  already  dry.    Thus  the 
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older  depositB  form  strips  aronnd  the  granitic  regions ;  the  beds  of  sedimen- 
tary rock  becoming  continnallj  narrower  with  the  rise  of  the  continent  and 
the  consequent  contraction  of  the  ocean.  From  this  ^e  there  were  three 
basns,  viz.,  the  coal  basin  of  Pennsylvania,  that  of  the  West,  and  that  of 
Michigan.  It  is  evident  that  the  north-east  re^on  was  the  earliest  dry ;  to 
the  westward  all  the  formations  are  more  recent. 

'*  Wherever  the  water  escaped  towards  the  north-east,  we  have  waterfalls 
over  precipices ;  for  instance,  here  at  Niagara.  Where  depressions  have 
been  formed  in  soft  rocks  between  harder  ones,  we  have  valleys,  as  that  of 
the  Mohawk.^ 

"It  is  a  remarkable  &ct,  that  the  leading  changes  in  the  geological 
featores  of  North  America  take  place  in  a  north  and  south  direction.  Thus 
the  fissures  formmg  the  beds  of  the  rivers,  as  those  of  the  Connecticut,  the 
Hudson,  the  Missis^ppi,  and  the  rivers  of  Maine.  In  the  Old  World,  on 
the  contrary,  most  formations  are  parallel  to  the  Equator,  as  the  Alps,  the 
Atias,  and  the  Himalayas.  Only  two  mountain  chains  run  north  and  south, 
the  Ural,  and  the  Scandinavian  mountains,  which  are  northern  in  their  chai^ 
acter.  The  longitudinal  direction  of  fissures  in  this  country  is  well  shown 
by  the  New  York  State  Survey.  The  lakes  of  Western  New  York  lie  north 
and  south.  So  also  Lake  Huron  and  Lake  Michigan.  These  longitudinal 
fissures  are  sometimes  traversed  by  others  at  right  angles,  as  in  the  instances 
of  Lake  Superior  and  Lake  Erie.  These  fissures  must  have  been  formed 
by  the  upheaval  of  the  continent,  the  layers  of  already  solidified  rock  being 
lifted  up  or  depressed.  Bivers  must  have  existed  already  in  those  early 
ages,  as  is  shown  for  instance  in  the  ancient  channel  of  the  Niagara,  (above 
the  Whirlpool,)  which  is  filled  with  drift  not  found  in  the  present  channel. 

"  All  the  formations  before  spoken  of  are  more  ancient  than  the  coal,  yet 
many  of  them  consist  of  soft  clay.  The  hardness  of  rock  is  thus  no  proof  or 
criterion  of  its  age.  These  soft  slates  are  nowhere  more  developed  than  in 
New  York,  and  nowhere  have  they  been  more  carefully  examined  and  des- 
cribed. These  details  of  facts  are  to  be  looked  upon  in  the  same  light  as 
a  mere  list  of  dates  or  occurrences  in  history.  But  geology  aims  at  a  full 
illustration  of  all  these  details. 

"  Passing  to  the  vegetable  kingdom : — As  soon  as  we  left  the  metamor- 
phic  rocks  of  Massachusetts,  vegetation  became  much  richer,  because  of  the 
limestone  and  marl  deposits.  It  is  remarkable  how  limestone  favors  not 
only  vegetable,  but  also  animal  life.  In  Switzerland,  where  the  country  is 
divided  between  the  limestone  and  marl  region  of  the  Jura,  the  sandstone  of 
the  plain,  and  the  granitic  formations  of  the  Alps,  the  cattle  of  the  latter 
region  are  not  more  than  one-third  of  the  size  of  those  of  the  former. 
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"  Among  the  pknts  peculiar  to  this  eoantrf,  axe  many  m  whose  aoa- 
lognea  in  Europe  many  interesting  chemical  prodncts  have  heen  iraoed. 
Very  little  has  been  done  here  in  organic  chemistry,  and  it  is  a  matter  which 
mi^t  well  occupy  one's  lifetime,  to  ascertain  the  chemical  relations  of 
analogous  plants  of  the  two  countries,  (for  instance,  Angdica,  wal^ 
nut,  &c.)  Tracing  the  forest  vegetation,  we  have  seen  lately  very  few 
jnnes,  but  principally  maples,  elms,  and  ashes ;  and  here  at  Niagara,  almost 
exclusively  elm,  beech,  hickory,  ash,  and  arbor-vitsd,  which  is  veiy  rare  in 
Massachusetts." 

June  ISfh. — ^We  met  again  this  monung  in  the  hall,  where  Prof. 
Agassiz  had  prepared  diagrams  illustrating  the  geology  of  Niagara, 
which  he  explained  as  follows : — 

''  The  surface  of  the  soO,  both  on  the  Canadian  and  on  the  American  side,  is 
covered  with  gravel,  containing  fossils  in  great  numbers,  and  stones  of  all  siies, 
from  that  of  a  hen's  egg  to  large  bowlders.  This  stratum  is  now  disunited  by 
the  action  of  the  river,  but  was  originally  continuous,  as  is  shown  by  the 
fossils,  and  by  the  fact  that  on  the  intermediate  islands,  where  it  has  escaped 
the  action  of  the  water,  it  b  still  present.  The  fossils  form  a  bed  extending 
horizontally  to  the*  river  blufis,  but  not  beyond ;  they  occur  in  great  num- 
bers, covering  the  surface  of  the  soil  everywhere,  and  contributing  to  the 
great  luxuriance  of  the  vegetation.  These  fossil  shells,  doubtless,  inhabited 
the  river  in  former  times,  when  its  bed  was  the  mass  of  gravel,  &o.,  on  which 
they  now  rest,  the  blufis  being  at  that  time  its  banks.  They  are  of  species 
now  living  in  the  river,  of  the  genera  Unio,  Cyclas,  Melania,  Paludina,  and 
Planorbis,  Hence  we  conclude  that  this  bed  was  formed  when  the  river 
filled  the  whole  valley,  at  which  time  it  had  a  breadth  varying  from  one  to 
seven  miles,  and  averaging  three  or  four.  Probably  at  that  time  it  resem- 
bled the  present  Bapids  above  Goat  Island.  Afterwards,  from  the  aocelerar 
tion  of  the  current,  owing  probably  to  the  opening  of  fissures  which  lowered 
the  level  of  Lake  Erie,  the  two  present  channels  were  cut  down  to  the  rock, 
and  the  river  reduced  to  its  present  level." 

Afterwards  we  went  over  to  Goat  Island,  and  blessed  once  more 
the  good  sense  that  has  kept  this  place  undisturbed.  The  decaying 
wood  and  fungi  of  the  damp  woods  here  afibrded  an  abundance  of 
specimens  to  our  entomologists.  The  variety  of  trees  and  shrubs  on 
these  islands  is  remarkable.  On  the  little  islet  (only  a  few  feet 
in  extent,)  connected  by  a  foot-bridge  with  the  toll-house,  Prof. 
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Agassiz  pointed  out  seven  different  kinds  of  trees,  viz.,  arbor 
▼it«,  red  cedar,  hemlock,  bass-wood,  chestnut-oak,  white  pine,  and 
maple.  The  Professor  also  pointed  out  the  shell-bed  of  which  he  had 
spoken.  The  shells  are  very  numerous,  as  may  be  readily  seen  in 
the  crumbling  bank  on  the  outer  side  of  the  island.  At  the  upper 
end  of  the  island,  vast  numbers  of  delicate  ephemerarlike  insects, 
with  long  filaments,  were  fluttering  about,  particularly  under  the 
trees. 

Some  of  9S  had  never  seen  the  Falls,  and  none  of  us  at  this  season 
of  the  year,  when  the  mass  of  water  is  greatest.  Coming  at  length 
in  sight  of  them,  we  were  struck  with  the  thickness  of  the  sheet  at 
the  pitch  of  the  English  Fall,  particularly  in  that  part  of  it  between 
the  apex  of  the  Horseshoe  and  the  middle  of  the  cataract  on  the 
Canadian  side.*  It  bends  over  in  a  polished,  unbroken  mass,  as  of 
green  glass  over  white.  Some  one  said  the  average  depth  of  water 
at  that  point  was  about  fourteen  feet.  Other  remarkable  features  are, 
the  distance  to  which  the  water  is  projected,  the  rocket-like  bursts  of 
spray  from  the  falling  sheet,  and  the  sudden  spouting  up  of  the  mist 
at  intervals  from  below,  as  if  shot  from  a  cannon.  These  isheets  of 
mist  rise  high  above  the  Fall,  and  move  slowly  down  the  river  in 
perpendicular  columns,  like  a  procession  of  ghosts.  On  the  whole, 
the  difference  of  season  is  in  favor  of  that  when  the  river  is  lowest, 
the  features  of  the  scene,  particularly  the  Rapids  outside  of  Goat 
Island,  being  rather  obscured  than  improved  by  a  greater  depth  of 
water. 

After  tea,  the  following  remarks  on  what  we  had  seen  were  made 
by  Prof.  Agasaz : — 

"  If  we  follow  the  chasm  cat  by  the  Niagara  Kiver,  down  to  Lake  Ontario, 
we  have  a  succession  of  strata  comiDg  to  the  surface,  of  various  character 
and  formation.  These  strata  dip  S.  W.  or  towards  the  Falls,  so  that  in  their 
progress  to  their  present  position,  the  Falls  have  had  a  bed  of  very 
various  consistency.  Some  of  these  strata,  as  the  shales  and  the  Med- 
ina sandstone,  are  very  soft,  and  when  they  formed  the  edge  of  the  Fall,  it 
probably  had  the  character  of  rapids.  But  wherever  it  comes  to  an  edge  of 
hard  rock,  with  softer  beds  below,  the  softer  beds,  crumbling  away,  leave  a 

*  The  **  Horseshoe  "  at  present  is  a  triangle,  hut  it  has  been  a  nearly  regular  semi- 
circle within  the  recollection  of  persons  now  living. 
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shelf  prqjecdng  abore,  and  tben  the  &11  is  perpe&£cii]ar.    Such  is  the  case 
at  present ;  the  hard  Niagitra  limestone  OTcdiangs  in  iMe$  the  soft  shales 
underneath,  which  at  last  are  worn  away  to  such  an  ei^ent  as  to  undermine 
the  saperincnmbent  rocks.     Such  was  also  the  case  at  Queenston,  where  the 
Clinton  groop  formed  the  edge,  with  the  Medina  sandstone  below.     This 
process  has  continued  from  the  time  when  the  Niagara  fell  directly  into  Lake 
Ontario,  to  the  present  time,  and  will  continue  so  long  as  there  are  soft  beds 
underneath  hard  ones.     But  from  the  inclination  of  the  strata,  this  will  not 
always  be  the  case.     A  time  will  come  when  the  rock  below  will  also  be 
bard.     Then,  probably,  the  Falls  will  be  nearly  stationary,  and  may  lose 
much  of  their  beauty,  from  the  wearing  a?ray  of  the  edge,  rendering  it  an 
inclined  plane.     I  do  not  think  the  waters  of  Lake  Erie  ?rill  ever  fall  into 
Lake  Ontario  without  any  intermediate  cascade.     The  Niagara  shales  are  bo 
extensive  that  possibly  at  some  future  time  the  river  below  the  cascade  may 
be  enlarged  into  a  lake,  and  thus  the  force  of  the  falling  water  diminished. 
But  the  whole  process  is  so  slow,  that  no  accurate  calculations  can  be  made. 
The  Falls  were  probably  larger  and  stationary  for  a  longer  time,  at  the 
''  Whirlpool ''  than  anywhere  else.     At  that  point  there  was  no  division  of 
the  cataract,  but  at  the  "  Deyirs  Hole  "  there  are  indications  of  a  lateral 
fall,  probably  simihir  to  what  is  now  called  the  American  Fall.     At  the 
Whirlpool,  the  rocks  are  still  united  beneath  the  water,  showing  that  tiiey 
were  once  continuous  above  its  surface  also."* 

Afterwards,  some  of  us  went  to  bathe  by  moonlight  in  the 
^^  Hermit's  Fall,"  a  litde  cascade  eight  or  ten  feet  in  height, 
between  Goat  Island  and  the  islet  at  its  upper  end.  It  is  so 
called  from  a  crazy  Englishman  who  lived  for  some  time  in  a  hut  on 
the  other  side  of  the  island,  and  was  finally  drowned  in  badiing  at 
this  place.  There  is,  however,  little  danger,  as  the  water  is  shallow, 
and  just  below  the  pool  a  large  log  extends  across  the  stream,  which  is 
only  some  twenty  feet  wide.  The  "  Hermit "  was  probably  tired 
of  his  own  society  at  last,  as  he  had  been  already  of  other  people's, 
and  took  this  method  of  getting  rid  of  it.  The  place,  indeed,  one 
could  conceive  might  be  dangerously  attractive  to  one  tired  of  life. 
It  is  so  shaded  and  shut  off  by  the  overhanging  trees  of  the  island, 
that  one  might  fancy  it  a  mountain  stream  a  hundred  miles  from  any 

*  The  data  on  which  these  and  the  prerious  remarks  on  the  geology  of  the  Falls  are 
founded,  are  derirod  from  Prof.  James  Hall's  InTestigations  in  the  New  York  State 
Stinrey.     A. 
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haman  habitation.  The  litde  cascade,  near  at  hand,  drowns  lihe 
roar  of  the  great  one,  and  though  by  day  it  cannot  boast  of  any 
great  piivacy,  yet  at  night  very  few  even  of  the  most  romantic 
moonlight  strollers  get  so  far  as  this. 

The  power  of  the  water  was  greater  than  I  expected,  and  difiScult 
to  bear  up  against,  even  in  a  sitting  posture.  It  was  not  a  simple 
pressure,  but  a  muscular  force,  like  a  kneading  or  shampooing  by 
huge  hands.  We  crawled  in  at  the  side  of  the  Fall,  and  found  a 
hollow  underneath  the  shelving  edge,  large  enough  for  several  to  sit 
at  once,  quite  free  from  the  water,  which  shoots  over  like  a  miniature 
of  the  great  cascade  below.  With  some  difficulty,  firom  the  pounding 
of  the  &lling  water,  we  penetrated  through  the  sheet  in  front,  and 
came  out  into  the  pool,  the  bottom  of  which  is  smooth  rock.  Close  to 
the  surface  there  was  a  strong  current  of  air  down  the  stream,  not 
perceptible  at  the  height  of  two  feet. 

Afterwards,  in  walking  round  the  island,  we  saw  on  the  cloud  of 
mist  over  the  English  Fall,  a  lunar  rainbow,  glimmering  with  a 
pale,  phosphorescent,  unearthly  light,  and  showing  prismatic  colors, 
but  not  quite  joined  at  the  top.  Some  of  the  party  afterwards  saw 
it  complete. 

cTane  19^. — ^Took  an  accommodation  car  on  the  Lockport  Railroad 
as  far  as  the  Suspension  Bridge,  (about  a  mile  below  the  Falls,)  of 
which  the  piers  were  finished  and  a  rope  stretched  across,  bearing 
suspended  a  basket,  in  which  some  adventure-loving  person  was  being 
hauled  across.  From  the  bridge  we  walked  along  the  bank  through 
the  woods  to  the  Whirlpool.  The  river,  when  thus  seen  from  above, 
is  of  such  a  dark  and  solid  green,  that  it  is  difficult  to  persuade  one's 
self  that  it  is  not  occasioned  by  some  colored  matter  suspended  in 
the  water.  At  intervals  we  got  glimpses  of  the  Fall,  between  the 
high  perpendicular  banks  enclosdng  it  as  in  a  frame.  The  slow, 
heavy  plunge  of  the  water  was  distinguishable  to  the  eye  even  at 
this  distance,  but  the  roar  was  hardly  audible. 

Battiesnakes  are  found  among  the  rocks  about  these  clifi,  and  one 
bad  been  taken  alive  the  day  before,  in  the  path  leading  down  to  the 
Whirlpool.  There  is  said  to  be  a  mound  of  their  bones  in  the  neigh- 
borhood, erected  in  token  of  full  revenge  by  some  Indians  whose 
chief  had  been  killed  by  a  rattlesnake's  bite. 
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Retontmg  to  the  Suspension  Bridge,  we  went  on  board  the  litUe 
steamer,  ^^  Maid  of  the  Mist,"  which  runs  up  to  the  foot  of  the 
Falls.  I  confess  I  was  doubtful  as  to  the  advantages  to  be  gained 
by  any  one  who  had  crossed  the  ferry  so  often  as  I  had,  but  I  was 
old  traveller  enough  to  know  that  one  oftener  repents  of  not  going 
than  of  going,  and  went  accordingly,  instead  of  returning  by  the 
ears  with  the  more  skeptical  of  the  party.  The  result  showed  the 
soundness  of  the  principle.  Many  thingp  are  to  be^  learned  by  such 
close  proximity,  (for  the  boat,  true  to  her  name,  runs  actually  into 
the  mist  at  the  foot  of  the  Fall,)  and  may  be  studied  more  conveni- 
ently in  the  steamer,  with  a  chance  to  dodge  any  extraordinary 
shower  of  spray,  than  in  an  open  skiff.  I  saw  plainly  here,  what  I 
had  not  been  able  to  satisfy  myself  of  before,  that  the  catenary  curves 
in  high  waterfalls,  insisted  upon  by  the  ^^  Oxford  Graduate,"*  are 
fully  exemplified  in  the  greatest  cascade  of  the  world. 

At  half-past  two  P.  M.  we  took  the  cars  for  Bufialo,  and  as  the 
steamer  was  not  to  start  until  seven,  we  had  some  time  on  our 
hands  after  our  arrival  there,  which  we  spent  in  making  some  last 
purchases,  and  in  seeing  the  place. 

The  number  of  Germans  here  is  a  prominent  feature.  At  the 
Postroffice  there  is  a  separate  delivery  for  ^^  Deutsche  Briefe." 
Another  feature,  striking  to  a  New  Englander,  though  common  to 
all  the  towns  in  New  York,  (which  justify  themselves  probably  by 
the  example  of  their  great  city,)  is  the  number  of  pign  running  at 
large  in  the  streets.  When  at  length  we  went  on  board  the 
"  Globe,"  we  found  everything  in  confusion.  Bye  and  bye,  how- 
ever, the  confusion  subsided  ;  even  the  escape-pipe  abated  its 
vehemence  by  degrees,  and  at  last  became  silent,  and  still  there 
seemed  to  be  no  movement  towards  starting.  But  in  proportion  as 
the  boat  became  quiet,  the  passengers  became  noisy  for  departure, 
and  at  last,  after  much  expostulation,  and  finally  the  threat  of  leavmg 
altogether,  at  half  past  ten  we  got  under  weigh. 

JuTie  20tA. — ^Weather  pleasant,  wind  S.S.W.,  strong.  The  water 
green,  but  less  so  than  at  Niagara.  This  forenoon  we  took  possess- 
ion of  a  littie  cabm  in  the  after  part  of  the  vessel,  to  listen  to  the 

*  Modem  Paintert,  (Am.  Ed.,)  L»  863. 
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fbnowing  account  from  tlie  Professor,  of  ^e  forest  trees  about 
Niagara,  illustrated  by  specimens  gathered  the  daj  before  on  the 
spot: — 

"  1.  Gmtfera^  (pme  family,)  remarkable  for  the  apparently  wborled 
arrangement  of  their  hranches,  and  for  their  evergreen  leaves ;  in  most  cases 
they  form  hard  caneSf  bat  one  has  soft,  berry-like  fruit.  The  seeds  are 
naked,  winged,  resting  on  the  scales.  The  leaves  are  peculiar,  the  nerves 
not  being  spread,  hut  often  gathered  into  compact  bundles.  The  Ooniferm 
existed  at  a  very  early  geological  epoch.  This  was  the  first  fiimily  that 
became  numerous  after  the  ferns.  Their  remains  are  easily  recognized 
under  the  microscope  by  the  circular  disks  on  their  wood-cells. 

"  2.  Sterile  flowers  grouped  together,  in  spike-like  hranches,  forming 
catkins ;  fertile  flowers  surrounded  hy  a  cup.  They  all  belong  to  temperate 
dimates.  Gen.  Quincus  (oak,)  characterized  by  their  fruit,  and  hy  the 
fiust  that  the  female  flowers  are  scattered,  and  the  stameniferous  flowers 
form  bunches.  There  are  more  than  forty  species  in  the  United  States. 
G«n.  Castansa,  (chestnut,)  allied  to  the  oaks,  hut  the  fruit  surrounded 
entirely  by  the  cup  (hurr).  There  are  two  species  in  the  United  States. 
Gen.  OsTBYA,  (hop-hornbeam,)  only  one  species.  Gen.  Carpinus,  (horn- 
beam,) fruit  supported  by  flat  leaf.  May  be  distinguished  from  Ostrta 
by  the  more  prominent  ribs,  and  less  deeply  marked  serratures  of  the  leaves. 

''3.  Amentacete ;  both  kinds  of  flowers  in  catkins.  Gen.  Betula, 
(birch,)  distinguished  by  the  shape  of  its  catkins,  which  are  long  and  cyl- 
indrical, and  its  winged  fruit.  Gen.  Populus,  (poplar,)  seeds  in  a  pod, 
veiy  minute,  and  surrounded  by  down.  P.  tremuloides  (American  aspen,) 
like  the  other  species,  has  the  leaf-stalk  very^much  compressed,  hence  the 
tremulous  motion  of  the  leaf. 

"  4.  JtiglandetBy  fruit  with  an  external  soft  husk,  the  nut  separating  into 
two  halves.  There  are  two  genera  of  this  family  in  the  United  States : 
JuQLANS.  All  have  compound  leaves,  that  is,  each  leaf  is  divided  into 
leaflets.  Two  species,  black  walnut  and  butternut,  the  latter  distmgaished 
hy  the  silkiness  and  whitish  color  of  the  underside  of  the  leaf.  Carta, 
the  nut  does  not  diride  so  well  as  in  Juolans,  but  the  husk  is  divided  and 
&lls  off  in  pieces,  which  is  not  the  case  in  Juglans.  At  Oeningen,  in  Swit- 
serland,  are  found  fossil  hickories.  The  trees  of  the  tertiary  epoch  of 
Europe  correspond  to  the  species  existing  at  present  in  this  country. 
'  "  5.  Oleacece,  (the  ash  family,)  leaves  like  those  of  hickory,  but  the  large 
lateral  nerves  do  not  run  to  the  points  of  the  serratures,  as  in  the  hickories. 
Fruit  in  bunches,  with  dry  capsules.    Flower  in  the  ash,  without  corolla. 


20  LAKB  SUPSBIOR. 

"  6.  SamameUda^  (wHeh  linel,)  named  prolnblj  firom  its  fionering  in 
the  falL    Fruit  in  four  liUle  nots.     No  Bpedee  <^  this  fiumlj  in  Eorope. 

**  7.  Tiliaeea^  leaves  nnsymmetricaL  Tiua  amerieoma,  (hass-wood,) 
leaves  smooth  below. 

"  8.  Acerinem,  Gen.  Acxn,  (maple,)  leaves  in  dnee  main  lobes,  snb- 
dinded  into  five. 

**  9.  Ampelida,  (the  grape  fiumly,)  petals  dividing  below  sooner  than  at 
the  apex.  Great  variety  of  spedes  in  America,  bnt  not  soitable  for  making 
wine.     Three  spedes  on  Goat  Island.' 


f» 


The  south  shore  of  Lake  Erie  is  fiat  and  mcmotonons ;  red,  cramb- 
Ung  banks,  sonnonnted  bj  a  forest  broken  only  by  an  occasional 
log-house.  At  one  time  high  land  viable  on  the  horizon,  being  a 
spur  of  the  Alleghanies. 

In  spite  of  all  glorification  on  tiie  score  of  the  "  Giaeat  Lakes," 
it  must  be  confessed  that  the  Lower  Lakes  at  least  are  only  geo- 
graphically or  economically  great.  Any  one  accustomed  to  the  sight 
of  the  ocean  has  to  keep  in  mind  the  square  miles  of  extent, 
to  preserve  his  respect  for  them.  Their  waves,  though  dangerous 
enough  to  navigators,  have  not  sufficient  swing  to  carve  out  a  rocky 
shore  for  themselves,  or  to  tumble  any  rollers  along  the  beach,  and 
thus  the  line  where  land  and  water  meet,  in  which,  as  has  been 
well  said,  the  interest  of  a  sea-view  centres,  is  as  tame  as  the  edge 
of  a  duck-pond.  Much  of  this  character  is  doubtless  owing  to 
the  fiat  prairie  country  by  which  they  are  mostly  surrounded. 

In  the  afternoon  heavy  clouds  rolled  up  from  the  N.W.,  and  a 
squall  was  evidently  approaching.    At  this  time  we  saw  a  steamer 
in  the  distance  outside  of  us,  with  her  flag  union  down.     On  reach- 
ing her  we  found  she  had  broken  her  crank.    After  some  clumsy 
manoeuvring  we  got  alongside,  and  her  captain  persuaded  the  owner 
of  our  boat,  who  was  on  board,  to  "  acconmiodate  "  him  by  towing 
him  into  Cleveland.    This  kind  turn  would  delay  us  many  hours,  and 
was  by  no  means  necessary  for  the  safety  of  the  boat,  since  there 
were  other  ports  under  the  lee.   Nevertheless,  our  owner  (although, 
as  we  learned,  he  was  to  be  paid  noftlnng  for  the  trouble,)  agreed, 
and  took  them  in  tow.    But  shortly  after,  the  squall  coming  on,  it 
was  found  that  our  machinery  would  not  stand  the  additional  strain, 
and  she  was  accordingly  cast  off  to  shift  for  herself.    We  arrived  at 
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Cleveland  at  half  past  ten  P.  M.,  and  spent  there  some  hours.  It  is 
a  thriYmg  town,  and  a  regolar  stopping  place  for  steamers,  but  like 
almost  all  the  towns  on  this  lake,  is  without  a  natural  harbor,  the 
only  shelter  to  vessels  being  a  long  pier  stfetching  into  the  Lake. 

JwM  21«^ — ^Weather  fine  and  warm,  with  smooth  water.  Arrived 
at  Detroit  at  half  past  eleven,  and  left  at  three  P.  M.  Near 
the  entrance  of  Lake  St.  Clair  we  were  surrounded  by  numbers  of 
black  terns,  (Sterna  mgra^  which,  at  a  moderate  distance,  were 
distinguishable  from  the  swallows  by  which  they  were  accompanied, 
only  by  their  superior  size.  Numbers  of  slender  gauze-winged  in- 
sects, (Ephemera^  Phryganea^  with  long  antennse,  and  some  with  two 
long  filaments  projecting  behind  like  the  tail  feathers  of  the  Tropic 
bird  about  the  boat,  and  on  the  water.  Li  the  St.  Clair  straits 
tiiere  were  a  few  ducks,  even  at  this  season,  though  nothmg  like  the 
vast  flocks  to  be  seen  here  a  little  later  in  the  season. 

We  were  sounding  constantly  through  these  strsdts,  having  on  an 
average  about  three  feet  below  the  keel  in  the  channel,  our  boat 
drawing  seven  feet.  The  shores  are  low,  marshy  and  aguish,  with 
woods  at  a  distance,  and  scattered  log-houses.  This  remarkable 
extent  of  mud-flats,  (some  twenty  miles  across,)  is  covered  with 
only  a  foot  or  two  of  water  in  most  parts,  and  even  the  channel  is  so 
shflJlow  that  the  larger  boats  have  to  discharge  a  part  of  their  cargo 
into  lighters  while  passing  it,  and  are  often  delayed  here  many  hours. 
Even  our  boat  continually  touched,  as  was  evident  from  the  clouds 
of  mud  she  stirred  up.  To  make  and  mamtam  a  proper  channel  for 
such  a  distance,  is  an  undertaking  much  called  for,  but  not  to  be 
expected  of  single  States,  nor  is  there  any  one  State  principally 
interested  in  it.  One  would  hope,  therefore,  that  the  General  Gov- 
ernment may  before  long  do  something  about  it. 

The  water  over  these  flats  is  still  as  green  as  that  of  Lake  Erie, 
and  not  more  turbid.  About  10  P.  M.  we  put  in  to  wood,  and  re- 
mained until  7  A.  M.,  taking  in  sixty-four  cords  of  wood. 

June  22d. — ^We  entered  Lake  Huron  about  breakfast  time  ;  the 
weather  calm,  and  what  the  sidlors  call  ''  greasy,"  the  water  darker 
than  in  Lake  Erie,  partiy  owing,  no  doubt,  to  the  greater  depth  of 
water,  and  partly  to  the  cloudy  sky.  The  dark  suUen  water,  and 
the  unbroken  line  of  forest,  retreating  on  either  hand  as  we  issued 
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from  the  straits,  gave  a  kind  of  grim  majesty  to  this  lake,  bj  con- 
trast to  those  we  had  left.  Many  sea-gidls  about.  Land  in  dgbt 
on  the  left  all  day,  except  in  crossing  Saginaw  Bay. 

On  entering  Lake  Hufon,  we  began  to  feel  that  we  were  getting 
iQto  another  region.  Canoes  of  Indians  about ;  the  weather  cool 
looming  and  evening,  and  the  vegetation  northerly,  the  pine  family 
having  a  decided  preponderance  in  the  landscape.  We  might  be 
said  to  have  left  the  summer  behind  at  the  St.  Clair,  for  thence- 
forth there  was  hardly  a  day  during  some  part  of  which  a  fire  was 
not  necessary  for  comfort. 

Just  before  sunset,  when  the  sun  was  three  or  four  degrees  high, 
we  noticed  in  the  opposite  quarter  of  the  heavens,  rays  of  light  con- 
verging towards  a  point  apparently  as  much  below  the  horizon,  as 
the  sun  was  above.  It  had  the  appearance  of  a  cloudy  sunrise. 
We  afterwards  saw  the  same  thing  in  the  St.  Mary's  River ;  and 
it  may  be  remarked,  m  both  cases  before  ram.* 

JwM  %Zd. — ^Arrived  at  Mackinaw  early  in  the  morning,  and  land* 
ed  on  the  wharf  in  a  shower.  We  had  been  about  eighty  hours  on 
the  way  from  Buffalo,  a  distance  of  668  nules,  and  we  were  vexed 
to  hear  that  the  weekly  steamer  for  the  Sault  had  left  the  evening 
before,  and  that  if  we  had  taken  the  other  boat,  which  started  punc- 
tually a  couple  of  hours  before  us,  we  should  have  been  in  time. 

We  landed  on  the  littie  wooden  wharf  in  face  of  a  row  of  shabby 
cabins  and  stores,  with  ^^  Indian  curiosities "  posted  up  in  large 
letters  to  attract  the  steamboat  passengers  during  the  brief  stop  for 
fish.  Over  their  roofi  appeared  the  whitewashed  buildings  of  the 
Fort  stretching  along  the  ridge.  The  inhabitants  of  the  place,  look- 
ing down  upon  us  from  all  sides,  as  from  the  lower  benches  of  a 
theatre,  soon  perceived  ttiat  we  had  not  departed  with  the  steamer, 
and  we  were  soon  plied  with  invitations  to  the  two  principal  lodging- 
houses.  From  previous  experience,  I  advised  1^  ^^  Mission  House,'' 
and  thither  we  went. 

On  the  beach  some  Indians  were  leisurely  hauling  up  their  canoes, 
or  engaged  upon  their  nets,  regardless  of  the  rain.  [Die  Professor 
was  soon  in  the  midst  of  them,  and  bought  white-fidi  and  largo  pike, 

*  See  a  notice  of  a  aimilar  phenomenon  by  Bory  St.  Vincent,  in  Goethe's  Farben- 
lehie:  [Entoptiache  Farben,  cap.  XXXI.] 
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which  had  been  taken  witih  nets  or  lines  set  the  night  before.  An 
exceUent  breakfast  (at  which  white-fish  figured,)  and  comfortable 
rooms,  showed  that  the  character  of  the  ^^  Mission  House  "  was  still 
kept  up. 

It  continued  to  shower  at  intervals  during  the  day,  but  this 
did  not  prevent  us  from  seemg  the  Natural  Bridge,  with  its  re* 
gttlar  arch,  ninety  feet  high,  rising  on  the  border  of  the  island, 
tiie  huge  conical  rock  called  the  ^^  Sugar  Loaf,"  the  Fort,  &c.  I 
do  not  know  whether  any  of  the  party  risited  the  cave  where  Alex* 
ander  Henry  was  concealed  by  lus  Indian  firie^d  during  the  massacre 
of  the  English — as  I  did  on  a  former  occasion,  when,  bye  the  bye,  I 
found  a  fragment  of  a  human  skull  among  the  rubbish  on  the  floor  of 
the  cave,  attesting  the  correctness  of  that  part  of  Henry's  narrative. 

The  wet  weather  was  not  unfavorable  to  vegetation,  which  is  luxu- 
riant on  the  island,  though  the  trees,  (maple  and  beech,)  are  of 
small  size,  this  latitude  being  nearly  the  northernmost  limit  of  the 
latter.  The  flowers  were  beautiful ;  the  twin4ower,  (IdnncM  bar- 
ealiSf^  so  fine  that  I  thought  it  must  be  another  new  species ;  then 
the  beautiful  yellow  ladies'  slipper,  Lonicera,  and  Cynoglossum. 

The  idand  is  of  a  roundish  form,  two  or  three  miles  in  diameter. 
On  the  N.E.  the  crumbly  lime-cliff  rises  abruptly  from  the  water 
to  the  height  of  a  hundred  feet  or  more ;  but  on  the  south  there 
is  a  slopng  curve  of  varying  width  between  the  bluff  and  the  beach. 

The  village  lies  on  this  slope,  a  single  street  of  straggling  log* 
cabins  and  ill-conditioned  frame  houses,  parallel  with  the  beach,  and 
some  of  a  better  class  standing  back  among  gardens  at  the  foot  of 
the  bluff.  On  the  edge  of  the  bluff,  which  rises  abruptiy  from  the 
slope  at  the  distance  of  some  three  hundred  yards  from  the  Lake, 
stands  the  Fort,  a  miniature  Ehrenbreitstein,  with  a  covered  way 
leading  down  the  face  of  the  bluff. 

We  were  disappointed  at  findmg  only  three  or  four  lodges  of 
Indians  here.  In  August  and  September  (the  time  for  distributing 
tiie  ^^  presents,")  there  are  generally  several  hundreds  of  them  on 
&e  island. 

Notwithstanding  the  rain,  tiie  Professor,  intent  on  his  favorite 
acienoe,  occupied  the  morning  with  a  fishing  excurnon,  in  which 
he  was  accompanied  by  several  of  the  party,  most  of  them  pro- 
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tected  by  water-proof  garments,  while  he,  regardless  of  wet  and 
cold,  sat  soaking  in  the  canoe,  enraptured  by  the  variety  of  the 
scaly  tribe,  described  and  nndescribed,  hauled  in  by  their  combined 
efforts.  Not  content  with  this,  he  aa  lisual  interested  and  engaged 
various  inhabitants  of  the  place  to  supply  him  with  a  complete  set 
of  the  fishes  found  here. 

With  a  view  of  indoctrinating  those  of  us  who  were  altogether 
new  to  ichthyology  with  some  general  views  on  the  subject,  he  com- 
menced in  the  afternoon,  scalpel  in  hand,  and  a  board  well  covered 
with  fishes  little  and  big  before  him,  a  discussion  of  their  classifica- 
tion: 

"  These  fishes  present  examples  of  all  the  four  great  divisions  of  the 
class.  Thb  pike,  {Ludaperca  americana,^  belongs  to  those  having 
rough  scales  and  spinous  fins.  The  rays  of  the  first  dorsal,  and  the  an- 
terior ones  of  the  ventrals  and  the  anal  are  simple  and  spinous ;  the  other 
rays  are  divided  at  the  extremity,  and  softer.  The  scales  are  rough  and 
remarkably  serrate.  These  are  the  Ctenoids.  They  have  five  sorts  of 
fins,  viz :  the  dorsal,  caudal  and  anal,  which  are  placed  vertically  in  the 
median  line,  and  can  be  raised  or  depressed,  and  the  ventral  and  anal, 
which  are  in  pairs.  In  the  Ctenoids  the  ventrals  are  placed  immediately 
below  the  pectorals,  though  fishes  having  this  arrangement  of  fins  do  not  all 
belong  to  this  division.  There  are  but  two  families  of  Ctenoids  found  in 
fresh  water :  the  Percoids  and  the  Cottoids;  the  former  are  characterized 
by  having  teeth  on  the  palatal  and  intermaxillary  bones,  but  none  on  the 
maxillary.  Also  by  a  serrate  preoperculum  and  by  the  spines  on  the  oper^ 
culum.  Of  this  family  are  the  genera  Perca,  Lahrax,  Pomotis,  Centrar- 
chiLs,  &c.  The  fish  before  us  belongs  to  the  genus  Lucioperca.  They 
have  a  wide  mouth  and  large  conical  teeth,  like  the  pickerels,  and  two  dorsals. 
There  are  two  species  in  Europe  and  two  in  the  United  States.  This  is  X. 
americana;  its  color  is  a  greenish  brown  above,  with  whitish  below,  and 
golden  stripes  on  the  sides.  On  opening  the  fish  we  find  the  heart  very  far 
in  front,  between  the  gills,  and  con&isting  of  a  triangular  ventricle,  a  loose 
hanging  auricle,  and  a  bulbous  expansion  of  the  aorta.  All  the  Percoids 
have  three  ccecal  appendices  from  the  pyloric  extremily  of  the  stomach- 
These  probably  take  the  place  of  a  pancreas.  Below  is  the  air-bladder, 
which  is  a  rudimentary  lung.  Above  this  are  the  ovaries,  which  extend  from 
one  extremity  of  the  abdomen  to  the  other.  Behind  is  the  kidney,  extend- 
ing along  the  spme. 


This  trout  belongs  to  ihe  Cycloids.  In  this  diviBioB  there  are  onlj 
two  &milies  which  have  spinous  rays  in  their  fins,  (the  tautog  and  the 
mackerel.)     We  have  before  us  specimens  of  two  families  of  Cycloids. 

1.  ScdmonidUe.  Distinguished  by  having  the  intermaxillary  and  upper 
maxillary  in  one  row,  which  seems  to  me  to  indicate  the  highest  rank 
in  the  class  of  fishes.  They  all  have  a  second  dorsal,  of  an  adipose 'struo- 
ture.  The  anterior  dorsal  and  the  ventrals  are  in  the  middle  of  the  body. 
G^us  Salmo :  characterized  by  teeth  on  every  bone  of  the  mouth  and  on 
the  tongue.  There  is  but  one  genus  in  the  class  of  fishes  that  has  teeth  on 
more  bones  than  the  sabnon.  In  no  genua  are  the  species  more  diffieult  to 
distingubh.  Sixteen  species  have  been  described  as  belongmg  to  Europe, 
i^ick  I  have  been  obSged  to  reduce  to  seven.  The  same  species  presents 
g^ealt  variety  of  appearance,  owing  to  difl^nce  of  sex,  of  season,  food,  color 
of  the  water  in  which  they  live,  &c.  In  this  country  I  have  examined  two 
species,  the  brook  trout,  {S,  fantinalis,)  the  spawning  male  of  which  has 
been  improperly  separated  as  S.  erythrogaster ;  and  the  present  species,  the 
Mackinaw  trout,  S,  ameihy$tm  of  Mitchill.  Dekay  has  described  a  variety 
of  this  species,  as  S.  affin%$.  In  this  species  the  appendices  pylarid  before 
spoken  of  are  very  numerous.  The  small  intestine  arises  from  the  lower 
extremity  of  the  stomach,  and  curves  only  twice  throughout  its  length.  The 
gall-bladder  is  very  large :  the  liver  forms  one  flat  mass ;  the  ovaries  and 
kidney  extend  along  the  whole  spine;     All  this  family  spawn  in  the  autumn. 

"(2.)  Oypriwidm,  Like  the  salmons  they  have  the  ventral  and  dorsal  fins 
in  the  middle  of  the  body,  but  no  adipose  dorsaL  Branohiostegal  rays, 
three.  Upper  maxillary  forming  another  arch  behind  the  intermaxillaiy. 
I^Mth  only  on  the  pharyngeal  bone  behind  the  gilk,  at  the  entrance  of  the 
(B0(^hagu8.  No  pyloric  appendices.  Intestine  long  and  thin,  as  in  all  her- 
bivoirous  fishes.  Air-bladder  transversely  divided  into  two  lobes,  communi-* 
eating  by  a  tube  with  the  intestinal  canal. 

'*  This  family  is  the  most  difBcult  one  among  all  fishes.  As  yet  there  is 
no  satLsfactory  principle  of  classification  for  them.  I  have  studied  them  so 
attentively  that  I  can  distinguish  the  European  species  by  a  single  scale ; 
hut  this  not  from  any  definite  character,  but  rather  by  a  kind  of  instinct. 
Praf.  Valenciennes,  a  most  learned  ichthyologist,  has  lately  published  a  vol- 
ume on  this  fianuly,  in  which  he  distinguishes  so  many  species,  and  on  such 
mmute  characters,  that  I  think  it  now  almost  impossible  to  determine  the 
species,  until  all  are  well  figured. 

"  ]^re  are  specimens  of  two  genera :  (a)  Leucueut,  with  thin  lips ;  only 
090  species  here,  an  undescribed  one  characterised  by  a  brownbh  stripe  above 
the  liberal  line,    {b)  Galastamus,  with  very  thick  lips  and  prominent  snonjL" 
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June  2Ath. — Rather  than  wait  here  a  week  for  the  next  steamer, 
we  engaged  a  Mackinaw  boat  and  some  Canadians  to  take  us  to  the 
Sadt.  These  boata  are  a  cross  between  a  dory  and  a  mud-scow, 
having  something  of  the  shape  of  the  former  and  something  of  the 
clumsiness  of  the  bitter.  Our  craft  was  to  be  ready  early  in  the 
mommg,  but  it  was  only  by  dint  of  scolding  that  we  finally  got  off 
at  10  o'clock.  A  very  li^t  breeze  from  the  southward  made  suf- 
ficient excuse  to  our  four  lazy  oarsmen  and  lazy  skipper  for  spreading 
a  great  square  sail  and  sprit-sail,  and  lying  on  their  oars.  Unless  it 
was  dead  calm,  not  a  stroke  would  they  row. 

At  about  1  o'clock,  Mackinaw  still  plainly  visible  at  a  very  moder- 
ate distance  to  the  southward,  we  stopped  to  lunch  at  Groose  Island, 
a  narrow  ridge  of  rough,  angular  pebbles,  about  half  a  mile  long, 
covered  with  thick  bushes  and  stunted  trees,  among  which  the  prin- 
cipal were  arbor-vitse  and  various  species  of  comus.  It  passed 
through  my  mind  whether  this  could  be  the  He  cmx  OutardeSj  where 
Henry  parted  with  his  Indian  friend.  It  is  diflScult  to  say  what 
bird  of  this  re^on  could  have  reminded  the  French  colonists  of  a 
histard. 

Getting  off  again  we  continued  at  rather  a  better  rate  (the  wind 
bemg  now  fortunately  ahead)  until  twilight,  when  our  steersman 
said  it  was  time  to  look  out  for  a  camp,  and  proposed  landing  us  on 
a  littie  island  near  the  western  shore  of  the  strait.  The  more  ardent 
naturalists  of  the  party,  however,  seeing  a  sand-beach,  (capital 
hunting-ground  for  Coleoptera,)  backed  by  a  grassy  bank  among 
the  trees,  were  anxious  to  land  there,  but  this  was  promptly 
opposed  by  the  whole  of  our  native  ship's<;ompany,  who  urged 
that  we  should  be  devoured  by  ^^  les  mauehes.**  This  suggestion 
seemmg  reasonable,  it  was  arranged  that  those  who  wished  it 
should  be  landed  on  the  beach,  while  the  rest  proceeded  to  encamp 
and  get  supper  ready  on  the  island.  This  was  done ;  but  hardly  had 
we  disembarked  and  lighted  a  fire,  when  cries  were  heard  from  the 
main  land,  and  on  looking  round  we  saw  our  friends,  some  with  th^ 
heads  bound  up  in  handkerchiefs,  others  beating  the  air  with  branches 
of  trees ;  all  vociferating  to  us  to  '^  Send  the  boat !"  and  on  the 
whole,  manifesting  the  most  unmistakable  symptoms  of  musquitoes, 
which  were  abundantiy  confirmed  lAen  they  joined  us. 
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Our  island  was  a  mass  of  large  irregular  stones,  about  a  quarter  of 
a  mfle  long,  with  a  narrow  ridge  covered  with  long  grass  and  arbor-Yi- 
tses,  many  of  fhem  dead,  and  (particularly  on  the  west,)  hung  over 
with  pendant  lichen  (^Umed),  Here,  (after  some  trouble  from  not 
having  brought  tent-poles,  which  had  now  to  be  cut,)  we  pitched  four 
tents,  for  only  two  of  which  was  there  any  room  on  the  grass,  the 
others  looking  out  for  the  smallest  stones.  However  supper  and 
three  blazing  fires  soon  settled  all  down  into  a  comfortable  state,  and 
before  long  the  white  tents  and  the  ghost-like  trees  with  their  hoary 
drapery  were  the  only  upright  objects  to  reflect  the  light  of  the  fires, 
and  the  long  melancholy  notes  of  some  neighboring  loons  (a  sign  of 
bad  weather,  they  say,)  the  only  sounds  to  be  heard.  As  my  lot 
was  cast  upon  the  stones,  I  took  the  precaution  of  thatching  them 
with  some  armfuls  of  usnea,  which  with  a  couple  of  blankets  made 
an  excellent  bed. 

t/tme  25£A. — Our  island  was  only  about  thirty  miles  from  Macki- 
naw, and  so,  as  it  behoved  us^  we  were  off  by  half  past  four  o'clock  this 
morning,  with  the  wind  aft,  to  try  to  make  up  for  lost  time.  Our 
course  lay  along  the  American  shore  of  the  strait,  amid  innumerable 
islands  and  islets,  generally  low  and  wooded  with  venerable  lichenous 
arbor-vitffis.  The  shore  also  was  uniformly  low,  and  covered  with  a 
forest  which  reminded  me  of  the  lower  summits  of  the  White 
Mountains. 

•We  stopped  to  breakfast  just  beyond  the  lighlrhouse  at  the  De- 
tour,, at  the  log-house  of  some  lime-burners,  a  tavern  moreover, 
rejoicing  in  the  name  of  ''the  saloon,"  where  we  experimented 
upon  tea  with  maple-sugar,  and  bread  of  the  place,  somewhat  like 
sweetened  plasterK)f-Paris.  Drummond  Island,  interesting  from  its 
fossils,  we  were  obliged  to  pass  without  stopping. 

By  noon  the  wind  had  got  so  high  that  we  thought  prudent  to 
make  a  lee  under  a  point  on  St.  Joseph's  Island.  As  we  landed,  a 
rallier  rough-lookmg,  unshaven  personage  in  shir(r«leeves  walked  up 
and  invited  us  to  his  house,  which  was  close  at  hand.  We  foimd 
lus  walls  lined  with  books  ;  Shakspeare,  Scott,  Hemans,  &c., 
caught  my  eye  as  I  passed  near  the  shelves,  forming  a  puzzling  con- 
trast with  the  rude  appearance  of  the  dwelling.  A  very  few 
moments  sufficed  to  show  a  similar  contrast  in  our  host  himself.     He 
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knew  Prof.  Affsm  by  repatation,  had  read  tlie  reports  of  his  lectees 
in  the  newspapers,  and  evinced  a  warm  interest  in  the  objects  of  onr 
excursion.  When  he  found  out  who  the  Professor  was,  he  prodnoed 
a  specimen  in  spirits  of  the  rare  gar-pike  of  Lake  Huron,  and  inalrted 
upon  his  accepting  it,  and  afterwards  sent  him  yanous  yaluaUe  spec* 
imens.  His  conversation,  eager  and  discursive,  running  over  Politioa, 
Science  and  Literature,  was  that  of  an  intelligent  and  well-read 
man,  who  kept  up,  by  books  and  newspapers,  an  acquaintance  with 
the  leading  topics  of  the  day,  but  seldom  had  an  opportunity  of 
discussing  them  with  persons  similarly  interested.  He  turned  out  to 
be  an  ex-Major  in  the  British  army,  and  he  showed  us  a  portrait  of 
himself  in  full  re^mentals,  remarking  with  a  smile  that  he  had  onee 
been  noted  as  the  best^ressed  man  of  his  re^^ment.  Whilst  in  die 
service  he  had  travelled  over  Europe,  seen  what  was  best  wortk 
seeing,  and  become  acquainted  with  the  principal  modem  languages, 
particularly  Italian,  which  he  read  here  in  the  wilderness  with  delight. 
In  company  with  a  friend  he  had  purchased  the  entire  island  of  St. 
Joseph's  and  devoted  himself  to  &rming,  brin^g  up  his  children  to 
support  themselves  by  the  sweat  of  their  brow.  He  said  it  would  be 
time  enough  to  ^ve  them  a  literary  or  profesdonal  educalicm  when 
they  manifested  a  dispomtion  for  it,  for  he  did  not  approve  oi  the 
indiscriminate  training  of  all  for  what  comparatively  few  hsre 
any  real  talent  for.  He  was  preparing  them,  he  said,  to  be 
American  citizens,  for  he  thought  the  Canadas  would  form  a  part 
of  the  United  States  within  three  years  at.  farthest ;  and  though  he  for 
his  part  was  a  loyal  subject  of  her  Majesty,  and  would  fight  to  protect 
her  dominions  if  it  came  to  that — yet  he  had  no  objections  to  his 
cluldren  being  republicans. 

After  chatting  several  hours  with  the  Major,  and  discussing  an 
excellent  white-fish  which  he  placed  before  us,  the  wind  having 
meantime  moderated,  we  continued  our  course.  St.  Joseph's, 
according  to  the  Major,  forms  a  triangle,  of  which'  the  two  longest 
sides  measure  twelve  and  twenty  miles.  The  climate  he  described 
as  temperate,  bemg  influenced  probably  by  the  great  mass  of  flowing 
water  by  which  the  island  is  surrounded.  His  custom  was  to  work 
throughout  the  winter  in  his  shirt  sleeves ;  he  did  not  remember  to 
have  seen  the  thermometer  lower  than — IQ^  Fah«,  and  that  only  for 
very  short  periods.    The  soil  excellent,  except  near  the  shores. 
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Passing  the  end  of  the  idand  we  saw  two  solitary  chimneys,  the 
remuns  of  the  fort  that  formerly  stood  here.  Our  course  lay 
among  small  islands,  reminding  one  of  the  litde  wooded  islets  of 
hake  George,  with  a  brilliant  baekgromid  of  sonset  sky.  We  noticed 
the  same  appearance  in  the  east,  spoken  of  June  22nd.  The  twilight 
ooDtinaing  late,  we  pushed  on  until  aboat  ten  o'clock,  when  onr  men 
proposed  to  land  on  a  small  rocky  island,  but  they  being  alarmed  at 
a  discovery  (probably  imaginary)  of  snakes  among  the  rocks,  and 
we  for  our  part  not  finding  room  enough  among  the  stones  to  pitch 
a  tent,  we  continued  our  course  to  another  island  which  bears  the 
name  of  '^  Gampement  des  matelots.'*  Here  it  was  voted  too  late  to 
pitch  tents,  so  we  rolled  ourselves  in  our  blankets,  some  on  shore 
and  some  in  the  boat,  taking  care  to  include  our  heads,  for  the  mus- 
quitoes  had  roused  themselves  and  were  making'  active  preparations 
to  receive  us. 

June  26th. — ^The  musquitoes  of  the  night  before  must  have  been 
merely  those  who  occupied  the  spots  where  we  lay  down,  for  when  in 
the  morning,  being  awakened  by  sundry  energetic  exclamations  in 
my  neighborhood,  I  extricated  my  head  from  the  blanket  and  looked 
about  me,  my  firtfb  impression  was  wonder,  at  the  swarms  that  sur- 
rounded the  heads  of  my  companions.  Having  fortunately  a  mus- 
qmto-veil  in  my  pocket  I  was  soon  a  disinterested  spectator  of  their 
torments.  It  was  with  some  cQfficulty  that  the  necessary  arrange- 
ments for  embarking  (with  no  thought  of  breakfast)  were  completed, 
and  it  was  more  than  an  hour  after  we  left  the  place  before  with  all 
our  exertions  we  could  get  the  boat  rid  of  them. 

Soon  afterwards  it  began  to  rain.  Our  course  lay  up  the  boat-chan- 
nel, (twelve  miles  shorter  than  the  main  passage,)  over  mud-flats 
covered  with  only  a  few  feet  of  water,  the  banks  on  either  side  flat 
and  covered  with  a  monotonous  forest  which  in  one  place  was  burnt, 
and  for  miles  a  tedious  succession  of  blackened  trunks.  We  crowded 
together  in  the  middle  of  the  boat  and  covered  ourselves  as  well  as 
we  could  with  tarpaulins  and  India  rubber  cloaks,  the  importance  of 
which  rose  considerably  in  the  general  estimation.  This  muddy 
expanse  of  the  river  or  strut,  goes  by  the  name  of  Mud  Lake.  It 
resembles  Lake  St.  Clur  on  a  smaller  scale,  being  eight  or  ten  miles 
wide.  Here,  as  we  were  afterwards  told,  is  found  a  great  abundance 
and  variety  of  fishes,  and  also  the  salamander  which  the  Indians  call 


80  LAKS  SUPERIOR. 

the  ^^  walking  fish"  (Menohranehus)^  and  winch  even  to  them  is  a 
great  curiosity.  At  last  we  reached  the  Lower  Rapids,  where  with 
all  the  exertion  of  our  men  we  for  some  time  made  little  progress. 
Soon  a  cabin  or  two  made  its  appearance ;  then  we  saw  the  palisades 
of  Fort  Brady,  and  at  nolbn  arriyed  at  the  wharf,  where  even  the 
rain  did  not  prevent  a  considerable  concourse  of  the  idle  population. 
Carts  drove  down  into  the  water  for  our  luggage,  and  at  lengiih  our 
drenched  state  was  relieved  by  the  comfortable  accommodations  of 
the  "  St.  Mary's  Hotel." 


CHAPTER    II. 

THE    8AULT    TO    MICHIPICOTIN. 

JwM  27th. — ^The  Sault  de  St.  Marie,  on  the  American  side,  is  a 
long  straggling  village,  extending  in  all  some  two  or  three  miles, 
if  we  reckon  from  the  ontposts  of  scattered  log-huts.  The  main 
part  of  it,  howerer,  is  concentrated  on  a  street  running  from  the 
Fort  (which  stands  on  a  slight. eminence  oyer  the  river,)  about  a 
quarter  of  a  mile  along  the  water,  with  some  back  lanes  leading  up 
the  gradual  slope,  rising  perhaps  half  a  mile  &om  the  river.  Bo- 
hind  this  again  is  an  evergreen  swamp,  from  which  a  rocky  wooded 
bluff  rises  somewhat  abruptly  to  the  height  of  a  hundred  feet  or 
thereabouts. 

The  population  is  so  floating  in  its  character  that  it  is  difficult  to 
estimate ;  some  stated  it  at  about  three  hundred  on  the  average, 
consisting  of  half-breed  vojageurs,  miners  waitmg  for  employment, 
traders,  and  a  few  Indians.  The  chaplain  at  the  Fort,  however,  esti- 
mated the  number  of  inhabitants  on  both  sides  of  the  river  at  one 
thousand,  of  whom  the  majority  belong  to  the  American  side. 

The  most  striking  feature  of  the  place  is  the  number  of  dram- 
shops and  bowling-alleys.  Standing  in  front  of  one  of  the  hotels  I 
counted  seven  buildings  where  liquor  was  sold,  besides  the  larger 
^^  stores,"  where  this  was  only  one  article  among  others.  The 
roar  of  bowling  alleys  and  the  click  of  billiard  balls  are  heard 
from  morning  until  late  at  night.  The  whole  aspect  is  that  of  a 
western  village  on  a  fourth  of  July  afternoon.  Nobody  seems  to  be 
at  home,  but  all  out  on  a  spree,  or  going  a  fishing  or  bowling. 
There  are  no  symptoms  of  agriculture  or  manufactures ;  traders 
enough,  but  they  are  chatting  at  their  doors  or  walking  about  from 
one  shop  to  another.  The  wide  platforms  in  front  of  the  two  large 
taverns  are  occupied  by  leisurely  people,  with  their  churs  tilted 
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back,  and  cigars  in  their  months.  Nobody  is  bnsy  but  the  bar- 
keepers, and  no  one  seems  to  know  what  he  is  going  to  do  next. 

The  cause,  probably,  may  be  in  part  the  facilities  for  smuggling 
brandy  from  the  Canadian  side  of  the  river,  where  it  is  cheaper  than 
on  ours.  But  the  mischief  fies  chiefly  in  the  unsettled  state  of  things, 
the  irregularity  of  employment  and  wages  of  labor.  Money  is  not 
earned  and  spent  from  day  to  day,  at  home,  but  comes  in  lumps, 
and  seasons  of  labor  are  followed  by  intervals  of  idleness.  In  short, 
the  life  of  most  of  the  inhabitants  is  essentially  that  of  sailors,  and 
brings  accordingly  the  reckless  character  and  the  vices  of  that  class. 

Something  also  b  due  to  the  admixture  pf  Indian  blood,  which  has 
a  fisktal  proneness  to  liquor.  Whilst  we  were  here  a  number  of  Indians 
arrived  with  the  son  of  a  chief,  from  Fort  William,  and  after  parad- 
ing about  the  to¥m  with  an  American  flag,  speechifying  and  offering 
ike  pipe  at  all  the  grog-shops  to  beg  for  liquor,  they  dispersed  and 
devoted  themselves  to  drinking  and  playing  at  bowls.  In  the  even* 
ing,  two  of  us  passdng  one  of  the  bowling-alleys,  saw  in  front  of  it, 
lying  on  a  heap  of  shavings,  a  dark  object  which  proved  to  be  the 
chief's  son,  extended  at  full  length,  dead  drunk,  with  several  Indians 
endeavoring  to  get  him  home.  The  only  sign  of  life  he  gave  was  a 
feeble  muttering  in  Indian,  copiously  interspersed  with  the  English 
curse ;  another  instance  of  the  naturalisation  of  John  Bull's  national 
imprecation  in  a  foreign  tongue.  It  is  said  the  Indians  have  no 
oatti  in  their  own  language.  Finding  it  impossible  to  make  him 
walk,  they  squatted  around  him  on  their  haunches  and  remained  still 
for  some  time,  apparently  considering  what  to  do.  They  were  all 
perfectly  sober  and  evidently  greatly  troubled  at  the  state  of  their 
leader.  At  length,  seeing  us  watching  them,  they  came  up  and 
stood  staring  with  their  faces  close  to  ours,  but  without  speaking. 
We  did  not  know  exactly  what  they  were  at,  but  my  companion  by 
signs  explained  to  them  thkt  they  should  take  up  the  drunken  man 
by  the  legs  and  arms  and  carry  him  home.  The  idea  struck  them 
as  a  good  one,  for  they  immediately  ^^  how,  bowed,"  set  about  it, 
and  bore  him  off,  one  to  each  leg  and  arm. 

The  river  opposite  the  village  is  about  a  mile  wide.  Just  above 
are  the  Upper  Rapids,  which  ^ve  the  name  to  the  place,  nearly 
three-fourths  of  a  mile  in  length.    There  is  no  very  great  vertical 
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deicenty^  bat  the  stream  is  much  compressed  and  moreover  very 
shallow,  whence  the  great  rapidity  of  the  current  at  this  spot.  On 
"file  )ppoate  bank  is  a  thin,  straggling  village,  and  a  large  building 
belonging  to  the  Hudson's  Bay  Company. 

Oir  explorations  of  the  neighborhood  showed  a  great  abun- 
dance of  birds  for  the  season.  Prof  Agassiz  as  usual  had 
got  all  the  fishes  of  the  neighborhood  about  him ;  among  others 
several  specimens  of  the  gar-pike  of  Lake  Huron,  dried  or  in  spirits, 
were  presented  to  him  by  the  various  coadjutors  whom  he  had 
interested  in  his  favor.  One  of  the  most  aealous  of  these  was  a  fishr 
einaaok  wkom  he  had  captivated  by  a  distinction  (at  first  stoutly  and 
confidently  combatted)  between  two  closely-resembling  species.  In 
tiie  evening  he  unrolled  his  blackboard  and  gave  us  the  following 
account  of  them : 

"  The  gSTf  ike  Is  the  only  living  representative  of  a  frmily  of  fisbes 
which  were  the  only  ones  existing  daring  the  deposition  of  the  coal  and  other 
ancient  deposits.  At  present  it  oodtuv  only  in  the  United  States.  The  spe- 
cies of  South  Carolina  was  described  by  Linnseus  as  Eiox  osseus,  from  a 
specimen  sent  to  him  by  Dr.  Garden.  But  it  is  not  an  Esox,  though  it  has 
the  peculiar  backward  dorsal  of  that  genus.  It  differs  in  the  arraDgenient 
of  the  teeth,  which  in  Esox  are  seated  on  the  palatal  bones  and  the  vomer, 
but  in  this  genus,  Lepidosteos,  on  the  maxillary  and  all  other  bones  which 
form  the  roof  of  the  mouth.  Moreover,  the  snoat  of  the  latter  is  much  longer, 
the  upper  jaw  bones  being  dirided  into  ten  or  twelve  distinct  pieces.  The 
intermaxillary  is  a  small  bone  pierced  with  two  holes  for  the  admigmon  of  the 
two  anterior  projecting  teeth  of  the  lower  jaw.  In  Esox  the  scales  are 
rounded  and  composed  of  layers  of  homy  substance,  and  overlap  each  other. 
In  Lepidosteas  the  scales  are  square  and  overlap  only  very  slightly.  Each 
scale  is  composed  of  two  substances ;  first,  a  lower  layer  of  bone,  forming 
that  part  uf  the  scale  which  is  covered  by  the  next ;  second,  enamel,  like  that 
of  teeth.  The  scales  are  also  hooked  together ;  a  groove  in  each,  with  a 
hook  from  the  next  fitting  into  it.  Nothing  of  this  kind  occurs  in  other 
fishes  of  the  present  day.  From  these  peculiarities  I  have  named  this 
family  the  Oanoids.     Their  vertebras  are  not  articulated  together  as  those 

*  According  to  Bayfield  the  total  descent  ia  twenty-two  and  one-half  feet,  but 
this  probably  indades  both  the  Upper  and  Lower  Rapids,  as  the  whole  difference  of 
lerel  between  Lake  Superior  and  Lake  Huron,  in  a  distance  of  forty  miles,  is  only 
thirty-two  feet.— BoucA^tt^'f  BrUiih  Dom,  m  N,  America,  I.,  12S. 
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of  other  fishes,  but  unite  by  a  ball-and-«ocket  joint,  as  in  reptiles.  The 
Boales  also  resemble  in  some  particulars  those  of  the  Crocodilean  repttles, 
which  immediately  succeeded  the  fossil  Ganoids,  during  whose  epoch  no 
reptiles  existed.  The  embryology  of  the  gar-pike,  of  which  nothing  as  yet 
is  known,  would  be  an  exceedingly  interesting  subject  of  investigation,  since 
it  is  a  general  kw  that  the  embryo  of  the  animals  now  Uving  resembles  the 
most  ancient  representatives  of  the  same  family.  As  probably  connected 
with  the  preservation  of  this  ancient  family  of  fishes  in  this  couhtiy,  may 
be  mentioned  the  fact  that  there  was  an  extensive  continent  formed  m  North 
America  at  a  time  when  all  the  rest  of  the  earth  was  under  water.  Thus 
physical  conditions  have  been  more  unaltered  here  than  elsewhere. 

*'  The  white-fish,  (  Ooreganua  albus,)  has  all  the  characters  of  the  salmons, 
but  no  teeth.  Among  those  I  obtained  to-day,  is  a  new  species,  char 
raoterized  by  a  smaller  mouth  and  more  rounded  jaw.  To  the  same  family 
belongs  the  lake  "herring,"  which  is  no  herring  at  all.  This  species  has 
a  projecting  lower  jaw  and  is  undescribed.  Here  is  a  little  fish  which  on 
hasty  examination  would  seem  to  belong  to  the  salmons,  but  has  a  project^ 
ing  upper  jaw,  and  teeth  on  the  intermaxillary,  the  upper  maxillary 
forming  another  arch  behind,  without  teeth.  It  has  pectinated  scales,  like 
the  perch.  It  is  a  new  genus,  allied  to  the  fisunily  of  Characini  of 
Miiller.  Fossil  fishes  of  this  family  occur  in  great  numbers  in  the  creta- 
ceous period ;  they  are  the  first  of  the  osseous  fishes.  This  again  is  an  in- 
stance similar  to  that  of  the  Lepidosteus.  The  fish  before  us  presents  a 
curious  combination  of  the  characters  of  the  Cycloids  and  Gtenoids.  Here 
is  a  fish  belooging  to  the  OyprinidtB,  but  characterized  by  thick  lips  and  a 
projecting  upper  jaw,  whence  I  propose  to  call  it  RhinichUiyt  marmarcLhis. 

**  This  fish,  one  familiar  with  the  fishes  of  Massachusetts  would  suppose  to 
be  a  yellow  perch,  but  it  differs  in  wanting  the  tubercles  on  the  head  and  oper- 
culum. It  is  Perca  acuta  Cuv.  In  the  tertiary  beds  are  found  Percoids, 
with  thirteen  rays  in  the  anterior  dorsal ;  this  is  also  the  case  in  the  North 
American  species.  Again  the  variety  of  minnows  found  in  this  country 
has  a  parallel  m  the  tertiary  epoch." 

JuTie  2Sth. — To-day  we  made  our  first  acquaintance  wiUi  the 
genuine  black  Jb/j  a  little  insect  resembling  the  common  house-fly, 
but  darker  on  the  back,  with  white  spots  on  the  legs,  and  two-thirds 
as  large,  being  about  two  lines  in  length.  They  are  much  quicker  in 
their  motions,  and  much  more  persevering  in  their  attacks,  than  the 
mosquito,  forcing  their  way  into  any  crevice,  for  instance  between 
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th^  glove  and  the  coat-sleeve.     On  the  other  hand,  thej  are  easily 
lolled,  as  they  stick  to  their  prey  like  bcdl-dogs. 

June  29th. — ^Among  the  birds  here,  the  most  abundant  is  the 
white-throated  sparrow,  (FringiUa  penn»ylvamca^  evidently  breed- 
ing in  great  numbers  in  the  swamp,  for  from  the  top  of  nearly 
every  dead  tree  a  male  bird  of  this  species  was  pouring  forth 
bis  loud,  striking  note,  something  like  the  opening  notes  of  the 
European  nightingale.  The  females  were  not  to  be  seen,  and  were 
doubdess  sitting.  I  found  the  nest  and  new-laid  eggs  of  the  song- 
sparrow,  but  could  not  discover  those  of  the  permsylvanica.  In  the 
evening  the  Professor  made  the  following  remarks  on  the  classifica- 
tion of  birds: 

"Animals  have  usually  been  classed  merely  according  to  the  characters 
of  the  adult  In  some  instances,  however,  the  importance  of  an  examina- 
tion  of  the  embryonic  state  also  has  ahready  been  acknowledged  by  natural- 
ists. For  example,  the  barnacle,  though  in  fact  a  crustacean,  has  in  the 
adult  state  so  much  tiie  appearance  of  a  mollusk,  that  its  true  relation 
could  hardly  be  recognized  without  the  investigation  of  the  embryo,  which 
baa  all  the  aspect  of  the  ordinary  crustaceans.  Hitherto  embryology  has 
been  applied  principally  to  the  study  of  functions  and  organs,  and  not  of 
classification,  but  I  think  it  of  the  highest  importance  to  the  right  under- 
standing of  the  affinities  of  aU  animals. 

"  Birds  are  at  present  classed  according  to  the  form  of  the  feet  and  bill. 
They  form  a  very  distinct  group  in  the  animal  kingdom,  all  having  wings, 
naked  bills,  and  the  same  general  form  of  feet.  Yet  no  class  has  puzzled 
naturalists  more. 

"  Cheat  weight  has  been  given  to  the  form  of  the  toes.  In  one  great 
group,  {Palmipedes,^  at  least  three  of  the  toes  are  united  by  a  web  (four  in  the 
pelican  and  gannet,)  throughout  their  whole  length.  U  all  other  birds  the 
toes  are  free,  though  in  some  the  upper,  joints  are  united. 
.  "  The  form  of  the  claws  has  also  been  considered  of  great  importance.  In 
hirdM  of  prey  an  agreement  in  the  form  of  the  claws  is  accompanied  by  a 
resemblance  in  the  shape  of  the  bill.  In  others,  however,  this  is  not  the  case ; 
thus  the  parrots,  with  crooked  bills,  and  the  woodpeckers  with  straight  bills, 
have  been  united  as  climbers.  Again,  the  passerines,  classed  together  from 
the  shape  of  the  bill,  agree  very  well  in  other  respects ;  but  in  the  water* 
birds,  species  of  very  various  characters  have  been  brought  together. 

*'  Taking  all  these  things  together,  ornithologists  have  very  generally  agreed 
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oo  four  or  five  great  divisioDs,  (ihoagb  with  some  differences.  Thus  Qm 
waders,  or  those  birds  having  tiie  tarsos  and  a  space  above  it  naked,  are 
pot  in  one  group  by  some,  and  by  others  made  into  two.  The  arrangement 
of  the  water  birds  now  most  generally  admitted  is:  Palmipedes:  with  the 
feet  united,  except  in  one  group,  (the  grebes,  &o.)  This  division,  I  incline 
to  think,  is  made  on  an  insufficient  connderation  of  their  true  affinities. 
GraUcUares:  with  three  toes  before,  and  one  behind.  The  gallinaceaui 
birds  form  a  very  natural  g^up,  having  the  upper  jaw  arched,  and  feet  like 
those  of  the  grallatores,  but  with  short  and  curved  claws.  The  climbers  have 
two  toes  before  and  two  behind,  of  which  one  may  generally  be  moved  in 
either  direction.  Sometimes  there  is  only  a  trace  of  this  arrangement,  in  a 
closer  union  of  two  of  the  toes  with  each  other  than  with  the  rest.  The 
passerines  have  curved  claws,  or  sometimes  the  hind-claw  is  straight ;  three 
toes  before  and  one  behind.  Some  make  three  groups  of  them,  bring- 
ing together  those  with  flattened  bills,  (Insectivora ;)  those  with  conical 
bills,  (Granivora,)  and  those  with  the  upper  mandible  much  stronger  than 
the  lower,  (Omnivora.)  Some  again  separate  from  these  the  swaUows, 
pigeons,  &c. 

'*  The  toes  in  all  buds  have  the  same  number  of  joints.  The  hind  toe 
always  consists  of  a  single  joint,  the  inner  toe  of  two,  the  middle  of  three, 
and  the  outer  of  four.  This  arrangement  is  important  in  distinguishing  the 
fossil  tracks  of  birds  from  those  of  other  animals,  it  being  peculiar  to  them. 
*  **  In  examining  birds  within  the  egg,  I  have  recently  found  some  eharac- 
ters  to  be  less  important  than  has  been  supposed.  Thus  the  foot  of  the 
embryo  robin  Lb  webbed,  like  that  of  the  adult  duck ;  so  also  in  the  sparrow, 
swallow,  summer-yellow-bird,  and  others,  in  all  of  which  the  adult  has  divided 
toes.  The  bill  also  is  crooked  and  the  point  of  the  upper  mandible  projecting, 
as  in  the  adult  form  of  birds  of  prey.  These  latter,  then,  it  would  seem, 
should  be  brought  down  from  the  high  place  assigned  to  them  on  account 
of  their  voracious  and  rapacious  habits,  as  if  these  would  entitle  an  animal 
to  a  higher  rank.  For  the  resemblance  of  an  adult  animal  to  the  embryo 
of  another  species,  indicates  a  lower  rank  in  the  former.*  Probably  the  true 
classification  of  birds  would  include  various  series,  each  embracing  represen- 
tatives of  all  the  various  types  now  admitted  as  distinct " 

Mr.  Ballenden,  of  the  Hadaon'a  Bay  Co.,  to  whom  the  Profeseor 
had  letters,  pgdd  him  a  visit  to^y,  and  showed  the  most  obli^g 

*  For  further  deUfls  tee  Prof.  Agassii's  Lectures  on  ComparatiTe  Bmbrjology, 
delivered  at  the  Lowell  Institute,  Jsnu&ry,  1819 ;  published  in  the  Dailjf  Evmu^  TVnv- 
•ttsr,  and  afterwards  in  a  pamphlet  form  by  the  same  pnhUahera. 
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leadinefls  ta  forward  his  planSy  ^Ybg  him  letters  to  the  gentlemen 
in  charge  of  the  varions  posts  on  the  lake,  wluch  were  highly  ser- 
▼iceable  to  ns. 

Dr.  G.  T.  Jackson  and  tbo  gentlemen  engaged  with  him  in  the 
geolo^eal  sonrejr  of  the  copper  region  of  the  south  shore  of  Lake 
Superior,  also  arriyed  to^ay,  and  his  assistant,  Mr.  Foster,  gaye  the 
ProfL  some  yahiable  information,  particularly  concerning  Neepgon 
Bay,  which  he  had  visited. 

Mr.  McLeod,  of  the  Sault,  lent  to  the  Professor  Bayfield's  large 
map  of  the  Lake,  (which  we  had  not  been  able  to  procure,)  enriched 
with  manuscript  notes,  and  gave  him  the  results  of  yarious  geologi- 
cal excursions  on  the  lake. 

June  ZOth. — ^Rainy.  Neyertheless,  our  preparations  being  made, 
we  decided  to  start.  It  was  necessary  to  convey  (mr  multifisurious 
luggage  to  the  upper  end  of  the  portage,  above  the  rapids,  a  (^stance 
of  about  two-thirds  of  a  mile.  Walking  thither  in  the  rain,  over  a 
road  made  across  the  swamp,  the  surface  of  which  is  strewed  with . 
bowlders  of  various  sizes,  we  found  a  collection  of  warehouses  and  a 
few  log-cabins,  just  at  the  commencement  of  the  rapids.  Here  our 
boats  were  moored  at  a  wharf  at  the  extremity  of  which  was  a  huge 
crane  for  unloading  copper  ote.  Here  also  lay  at  anchor  several 
schooners,  and  a  propeller  that  runs  along  the  south  shore,  and 
occasionally  crosses  to  Fort  William. 

Our  boats  were  three  in  number ;  one  liurge  Mackinaw  boat  and 
two  canoes  of  about  four  fa&oms'  length.  One  of  these  canoes  was 
kindly  lent  to  us  by  Prof.  James  Hall,  of  Albany,  the  other  we  hired ; 
the  boat  we  had  been  obliged  to  buy,  ^ving  eighty  dollars  for  it.  It 
proved  a  considerable  hindrance  to  speed,  being  always  behind,  ex- 
cept when  the  wind  was  aft  and  fresh.  Our  luggage,  however,  with  the 
collections  of  specimens  and  the  apparatus  for  collecting,  could  not  be 
carried  in  canoes  without  uncomfortably  loading  them.  From  my  own 
subsequent  experience  I  should  say  that  what  is  called  a  ^  five-man- 
boal,"  is  tiie  craft  best  adapted  for  such  an  occasion  as  ours,  and 
this  opnion  was  confirmed  by  a  gentleman  at  the  Sault  who  had 
tried  tile  experiment.  The  canoes  were  predsely  what  otae  sees 
from  Maine  to  Michigan,  birch-bark  stretched  by  two  layers  of  thin, 
flat,  wooden  ribs,  one  transverse,  the  other  lon^tudmal,  placed  dose 
togeAer^  with  a  strip  of  wood  round  the  gunnel,  and  the  whole 
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sewed  witli  pine-rootB.  It  is  said  that  after  the  materials  are  cut  <mt 
and  fitted,  two  men  to  put  them  together,  with  six  women  to  sew, 
can  make  two  seven-fathom  canoes  in  two  days.  While  on  the  lake 
the  canoes  are  not  nsuallj  paddled,  but  rowed,  the  same  number  of 
men  exerting  greater  force  with  oars  than  with  paddles.  By  doub- 
ling the  number  of  men,  putting  two  on  a  seat,  more  of  course  can 
be  accomplished  with  paddles.  The  gonnel  of  a  canoe  is  too  sli^t 
to  allow  of  the  cutting  of  rowlocks,  or  the  insertion  of  thole-pins :  so 
a  flat  strip  from  a  tree,  with  a  branch  projecting  at  right  angles,  is 
muled  to  the  gunnel,  and  a  loop  of  raw  hide  attached,  thiou^ 
which  the  oar  is  passed. 

Our  boats  were  stowed  aa  follows :  On  the  bottom  were  lidd  set- 
ting-poles and  a  spare  paddle  or  two,  (to  prevent  the  inexperienced 
from  putting  their  boot-heels  throng  the  birch-bark,)  and  over  these, 
in  the  after  part,  a  tent  was  folded.  This  formed  the  quarterdeck 
for  the  bourgeois^  (as  they  called  us,)  and  across  it  was  laid  the 
bedding,  which  had  previously  been  made  up  into  bolster-like  pack- 
ages, covered  with  buffiJo-robes,  or  with  the  matting  of  the  country, 
a  very  neat  fabric  of  some  fine  reed  which  the  Indians  cdSpaquah. 
These  bolsters  served  for  our  seats,  and  around  them  were  disposed 
other  articles  of  a  soft  nature,  to  form  backs  or  even  pillows  to 
our  sittmg  couches.  The  rest  of  the  luggage  was  skilfully  distrib- 
uted in  other  parts  of  the  canoe,  leaving  room  for  the  oarsmen 
to  sit,  on  boards  suspended  by  cords  from  the  gonnel,  and  a 
place  in  the  stem  for  the  steersman.  The  cooking  utensils  were 
usually  disposed  in  the  bow,  with  a  box  of  gum  for  mending  the 
canoe  and  a  roll  or  two  of  bark  by  way  of  ship-timber.  Our  canoe 
was  distinguished  by  a  frying-pan  rising  erect  over  the  prow  as 
fignre-head,  an  importance  very  justiy  conferred  on  the  culinary 
art  in  tins  wilderness,  where  nature  provides  nothing  that  can  be 
eaten  raw  except  blaeberries. 

The  voyageurs  (some  ten  or  twelve  m  number,)  were  mostly  half- 
breeds,  with  a  few  Canadian  French  and  one  or  two  Indians.  All 
except  the  Indians  spoke  French,  and  most  of  them  more  or  leas 
English,  but  there  were  only  two  who  spoke  English  as  well  as  they 
did  French.  The  half-breeds  were  in  general  not  much  if  at  aU 
lighter  in  complexion  than  the  Indians,  but  their  features  were  moro  or 
less  Caucasian,  and  the  hair  inclining  sometimes  to  brown.  They  were 
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rftiher  nnder  medium  height,  but  well  made,  particularly  the  chest  and 
neck  well-developed.  The  Indians  were  Ojibwas  (5jfb-wah),  and  had 
liie  physical  peculiarities  of  their  tribe,  viz. :  a  straighter  nose,  rather 
greater  fulness  of  the  face,  and  less  projecting  cheek-bones,  than  the 
Western  Indians.  But  I  was  most  struck  with  the  Irish  appearance 
of  the  Canadians,  and  though  I  ascertained  that  they  had  no  Irish 
blood  in  their  veins,  yet  the  notion  often  recurred  during  the  trip,  and 
I  found  myself  several  times  surprised  at  missing  the  brogue.  They 
were  blue-eyed,  with  flaxen  hair,  a  rather  low  and  square  head,  and 
Ugh-pitched  voice.  This  resemblance,  which  also  struck  others  of 
the  party,  is  interesting  as  showing  perhaps  che  persistance  of  blood 
and  race.  It  was  not  until  afterwards  that  I  was  informed  that  the 
French  of  Canada  are  Bretons  and  Normands  by  origin ;  thus  coming 
from  that  part  of  France  in  which,  whether  as  most  remote  from  in- 
▼adeis,  or  from  having  been  recruited  from  the  British  Isles,  the 
Celtic  blood  is  best  preserved.  I  do  not  know  whether  the  Celtic 
features  are  so  noticeable  at  this  day  in  that  part  of  France,  but  no 
one  would  have  ever  taken  these  men  for  Frenchmen. 

Our  preparations  occupied  some  time ;  finally,  just  as  we  were 
about  to  start,  it  was  suggested  and  on  short  consultation  decided 
that  we  must  have  an  additional  canoe  ;  those  provided  proving  msuffi- 
cient  to  hold  us  all  comfortably.  Two  of  the  party  accordmgly 
remained  behind  to  attend  to  this  matter,  and  we  got  under  weigh. 

We  had  but  three  in  the  canoe  besides  the  boatmen,  which  gave 
us  an  advantage  over  the  others,  so  that  we  immediately  took  the 
lead,  and  soon  ran  the  other  boats  out  of  sight.  The  rain  ceased,  but 
the  weather  was  still  unsettled,  and  the  wind,  strong  down  the 
liver,  much  retarding  our  progress.  Our  men  had  a  hard  pull  of  it, 
yet  they  kept  up  an  unceasing  chatter  in  Ojibwa,  (which  sounded 
occaaonally  much  Ifte  Platt-Deutsch,)  interspersed  with  peals  of 
laughter.  About  five  o'clock  we  reached  the  Pointe-aux-Pins,  about 
six  miles  from  the  Sault,  and  as  the  wind  had  become  very  strong, 
and  the  other  boats  were  far  behind,  we  decided  to  wait  for  them. 

The  Point  is  a  mass  of  sand  and  gravel,  mingled  with  large 
stones ;  towards  the  main  land  are  a  few  pitch-pines  and  willows ; 
the  ground  covered  with  moss  and  low  bushes,  and  a  few  strawber- 
ries. Some  flocks  of  pigeons  were  whirling  about,  at  times  dashing 
down  to  the  ground,  and  then  rinng  high  in  the  lur ;  a  couple  of  these 
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were  shot,  as  weU  as  a  young  creek-sheldrake,  QMargus  eucuttahUf} 
firom  a  small  flock  in  a  creek  emptying  into  the  river.  On  retonung 
to  the  neighborhood  of  the  boat,  we  found  a  fire  lighted  and  prepara- 
tions making,  under  the  superinteadeiice  of  Henry,  the  steersman,  for 
getting  a  supper  from  a  ham  and  some  flour  which  had  been  provi- 
dently stowed  in  our  canoe*  The  process  of  frying  the  ham,  and 
roasting  the  birds  on  a  spit  stuck  in  the  ground,  was  neither  new  nor 
interestmg  to  me  otherwise  than  as  conducive  to  supper.  But  the 
process  of  makmg  bread  with  mere  flour,  water,  salt,  and  a  frying- 
pan,  excited  my  curiosity.  Nothing  to  my  knowledge  was.  put  in  to 
make  the  bread  me,  neither  had  anything  been  provided  hj  us  for 
that  purpose,  yet  the  dough,  alter  having  been  kneaded  for  a  k>ng 
time,  pressed  down  into  the  frying-pan  and  toasted  before  the  fire, 
turned  out  excellent  bread,  perfectly  light  and  well-tasted.  By  what 
mystery  the  fermentation  was  accomplished  or  gotten  over,  I  leave 
to  the  initiated  to  make  out.  Perhaps  the  vigorous  and  lon^eon. 
tinned  kneading  may  have  supplied  the  place  of  yeast ;  at  all  events, 
some  of  the  party,  whose  cooks  were  more  sparing  of  their  labor  than 
ours,  used  to  have  heavy  bread,  a  misfortune  that  never  befell  us. 

Shortly  before  dark  the  other  canoe  arrived,  and  we  learned  thai 
the  bateau  had  been  driven  back  by  the  force  of  the  wind,  and  had 
put  in  for  the  Canada  shore. 

We  were  now  established  for  the  night.  There  was  nothing  veiy 
cheery  about  the  aspect  of  the  Pointe-aux-Fins ;  —  a  desolate  mass  of 
sand,  with  the  tent  standing  out  against  the  bleak  sky,  backed  by  a 
few  stunted  willows,  the  river  a  couple  of  hundred  yards  in  front, 
and  a  horizon  of  forest  beyond. 

A  bleak,  desert  situation,  so  exposed  to  the  wind  that  we  had  t» 
carry  a  guy  far  to  windward,  attached  to  the  peak  of  the  tent,  to  pre* 
vent  it  from  being  blown  over.  No  vestige  of  human  habitation  in 
sight,  and  no  living  thing,  except  the  littie  squads  of  pigeons  scud- 
ding before  the  wind  to  their  roosting  place  across  the  river.  Yet  I 
felt  as  I  stood  before  the  camp-fire,  an  unusual  and  unaccountaUe 
exhilaration,  an  outburst,  perhaps,  of  that  Indian  nature  that  delights 
in  exposure,  in  novel  modes  of  life,  and  in  going  where  nobody  else 
goes.  We  slept  comfortably  on  the  sand,  which  makes  a  good  bed, 
eamly  adapting  itself  to  the  shape  of  the  body,  with  the^  drawback 
however  of  getting  into  one's  hair  and  bhinkets. 
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Jvihj  \9t. — ^Earlj  this  morning  our  companions  in  the  bateau 
joined  us.  Thej  had  ruq  some  danger  of  swamping,  the  day  before, 
and  had  been  forced  to  put  in  on  the  Canada  side,  not  much  above  the 
Sault,  where  they  found  good  quarters  on  board  a  steamboat  that 
had  been  seized  for  smuggling  and  laid  up  in  ordinary  by  the  Cana- 
dian government.  After  breakfast  we  started  in  company  and  got 
iq>  to  Gros-Cap,  about  fifteen  miles,  where  we  halted,  there  being  no 
good  camping-ground  for  some  distance  beyond. 

From  the  Pointe-aux-Pins  to  the  mouth  of  the  river,  some  four  or 
five  miles,  the  width  of  the  stream  varies  from  one  to  two  miles. 
Here  it  enlarges  rather  suddenly,  so  that  Gros-Cap  and  Point-Iro- 
quois,  the  Pillars  of  Hercules  of  I^ke  Superior,  as  some  one  calls  them, 
are  six  or  seven  miles  apart.  This  is  the  tru,e  entrance  of  the  lake. 
The  shore  continues  low  and  marshy  for  some  distance  beyond ;  then 
the  high  land  of  the  Cape  comes  in  sight,  stretching  across  at  right 
angles  with  the  course  of  the  river,  and  soon  the  scenery  in  the  im- 
mediate neighborhood  also  assumes  the  proper  character  of  the  lake. 
I  was  struck  with  the  similarity  to  some  portions  of  our  sea-coast, 
for  instance,  in  the  neighborhood  of  Gloucester  in  Massachusetts, 
or  Cape  Elizabeth,  near  Portland.  Rocky  points,  covered  with 
vegetation,  rising  abruptly  from  deep  water,  alternate  with  pebble 
beaches ;  back  of  this,  the  land  slopes  gradually  upward,  densely 
covered  with  white  pine,  canoe-birch .  and  aspen,  to  the  foot  of 
the  cliff,  which  rises  steeply  to  the  height  of  seven  hundred  feet, 
showing  vertical  faces  of  bare  rock,  and  crowned  on  the  top  with 
evergreens. 

We  encamped  early  in  the  day  in  a  narrow  cove,  formed  by  a 
point  of  low  rocks,  running  almost  parallel  to  the  shore.  Here 
we  encamped  among  large  aspens,  and  thickets  of  the  beautiful 
white-flowering  raspberry  of  the  lakes,  (^Bubua  Nutkanvs.')  Our 
finends  joined  us  from  the  Sault  with  a  large  seven-fathom  canoe 
pulling  three  oars,  which  was  christened  the  ^^  Dancing  Feather." 

After  dinner,  two  of  us  set  off  for  the  top  of  the  cliff.  The  slope 
forming  the  border  of  the  lake  in  this  spot  seems  to  be  merely  the 
debrii  fallen  from  the  face  of  the  cliff,  which  rises  so  abruptly  that 
we  were  obliged  to  skirt  along  its  base  for  some  distance  before  we 
found  a  practicable  ascent  in  a  gully  in  the  face  of  the  rock,  and  here' 

4 


42  LAKB  BUPBRIOR. 

eyen  only  by  help  of  the  trees.  Climbing  along  the  ledges  and  firom 
one  trunk  to  another|  we  at  length  reached  the  top,  a  mass  of  rock, 
intermmgiled  with  spruce  trees.  The  wind  blew  fresh  and  we  were 
in  hopes  to  be  free  from  the  flies  and  musquitoes,  which  were  rather 
troublesome  below.  The  result  showed  that  we  had  reasoned  cor- 
rectly as  to  the  musquitoes,  but  not  at  all  as  to  the  flies,  who,  as  we 
now  learned  for  the  first  time,  by  actual  experience,  affect  high  and 
dry  places.  They  surrounded  us  in  such  swarms  that  it  was  impos- 
sible to  remain  quiet  for  a  moment  ;  brushing  them  away  with 
branches  was  of  no  use,  and  even  a  musquito  veil  proved  no 
protection.  The  meshes  being  rather  larger  than  their  bodies, 
they  alighted  for  a  moment  upon  it,  and  then  deliberately  walked 
through.  When  the  wmd  blew  very  hard  they  would  make  a  lee  for 
an  indtant,  and  then  reappear  in  clouds.  On  arriving  at  the  camp, 
we  were  speckled  with  blood,  particularly  about  the  forehead  and 
back  of  the  ears.  Our  faces  looked  as  if  charges  of  dust  shot  had 
been  fired  into  them,  each  sting  leaving  a  bloody  spot. 

It  was  discovered  this  evening  that  some  thmgs  had  been  left  be- 
hind, and  our  short  experience  had  already  taught  the  need  of  some 
others,  so  two  of  the  party  volunteered  to  go  back  in  a  light  canoe 
to  fetch  them  from  the  Sault. 

July  2d. — ^It  was  thick  and  riuny  to-day,  so  we  did  not  leave  our 
camp.  In  our  immediate  neighborhood  were  several  lodges  of  In- 
dians; ^^  gens  du  Lae^^  as  our  men  called .  them,  from  whom  we 
bought  trout.  They  had  the  general  features  of  the  Ojibwas,  but 
ragged  and  dirty.  They  subsist  by  fishing,  and  seem  to  bear  out 
the  remark  that  among  savage  nations,  the  fishing  tribes  are  the 
most  degraded.  Their  lodges  were  composed  of  a  dome-shaped  frame- 
work of  poles,  over  which  were  laid  pieces  of  birch  bark.  We  often 
afterwards  met  with  these  frames  at  our  encampments,  but  without 
the  bark  covering,  which  they  probably  carry  off  with  them.  They 
are  perpetually  shifting  their  quarters,  for  no  reason  but  mere  rest- 
lessness, often  leaving  a  prosperous  fishery  to  go  off  to  some  other 
place  where  the  prospects  are  entirely  uncertun. 

During  our  stay  at  this  place,  findmg  it  inconvenient  to  eat  our 
meals  all  together,  we  separated  into  four  messes,  each  having  its 
boat  and  its  tent,  and  making  its  separate  camp-fire  and  euutiie. 
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This  arrangement  is  indeed  on  many  accounts  an  advisable  one. 
Otherwise  there  is  a  great  deal  of  squabbling  among  the  men,  for 
each  is  willing  to  look  out  for  his  own  canoe  and  bourgeois j  but  not 
for  the  rest,  and  they  try  to  shift;  the  labor  from  one  to  the  other. 
Except  that  we  usually  encamped  in  the  same  neighborhood  at  night, 
and  were  sometimes  within  hail  of  each  other  during  the  day,  we 
might  henceforward  be  considered  sa  four  separate  parties. 

In  our  canoe  everything  settled  down  after  this  into  a  very 
methodical  routine,  which  I  may  as  well  describe  here.  We  were 
provided  in  all  respects  with  an  independent  equipment,  embrac- 
ing provisdons  for  a  day  or  two,  viz.,  salt  pork,  ham,  potatoes,  peas, 
beans,  flour,  hard  bread,  rice,  sugar,  butter,  coffee,  tea,  pickles  and 
condiments.  When  we  landed  in  the  evening,  as  soon  as  the  canoe 
was  unladen  and  hauled  up,  two  of  the  men  proceeded  to  pitch  the  tent, 
while  the  other  collected  wood,  made  a  fire,  put  on  the  tearkettle,  and 
brought  up  tiie  mess-chest,  which  contained  tin  plates,  knives  and 
forks,  &c.,  and  also  in  bottles  and  tin  cases  those  of  our  stores  that 
would  be  injured  by  moisture.  Then  they  devoted  themselves  to 
preparing  supper.  One  kneaded  dough  in  a  large  tin  pan ;  another 
fined  or  roasted  the  fish,  if  we  had  any,  or  the  pork  or  ham,  if  fish 
was  wanting.  A  large  camp-kettle,  suspended  by  a  withe  from  a 
tripod  of  sticks,  over  the  fire,  contained  a  piece  of  pork,  and  dump- 
lings, which  the  men  preferred  for  themselves,  or  occaaonally  a  rice 
padding  for  us.  When  all  was  ready,  an  India-rubber  cloth  (which 
served  to  protect  the  luggage,  and  on  occasion  for  a  sail,)  was 
spread  on  the  ground,  and  the  dishes  arrayed  upon  it.  Around 
this  we  reclmed  in  the  classical  fashion,  and  Henry  stood  by  to  serve 
coffee  and  fetch  anytiiing  that  might  be  wanted.  As  to  provisions, 
if  I  were  consulted  about  the  outfit  of  such  a  party  as  ours,  I  should 
recommend  a  full  supply  of  rice  and  sugar.  Maple  sugar  (which 
can  usually  be  had  in  these  iregions,)  is  as  good  as  any,  for  one's  taste 
becomes  unsophisticated  in  the  woods ;  the  rice,  I  may  observe,  must 
be  bcnled  in  a  bag,  and  not  loose  in  the  camp-kettle,  as  the  Professor's 
man  did  it  one  day,  when  it  came  out  in  the  shape  of  mutton  broth 
without  the  mutton.  Salt  pork  is  very  well  where  one  goes  arfoot, 
or  paddles  his  own  canoe,  but  in  a  life  of  so  littie  exertion  as  ours, 
the  system  cannot  dispose  of  so  much  carbon,  and  rejects  it  accord- 
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ingly.  For  the  same  reason,  perhaps,  I  found  that  I  not  only  £d 
not  miss  the  milk  in  the  coffee,  but  could  not  drink  it  when  it  was 
sent  to  us  at  the  trading  posts.  Potatoes  would  no  doubt  be  a  good 
thing,  but  our  men  did  not  know  how  to  cook  them.  Before  we 
started,  the  question  being  raised  as  to  the  rehitive  quantities  of  tea 
and  coffee  to  be  bought,  the  most  thought  they  should  drink  very 
little  coffee,  but  depend  upon  tea.  On  the  contrary,  however,  I 
believe  there  was  hardly  a  cup  of  tea  drank  on  our  whole  tour,  (ex- 
cept by  the  men,)  when  coffee  could  be  had.  The  truth  is,  tiiat  tea 
is  very  refreshing  after  a  hard  day's  work,  and  it  was  prized  accordr 
ingly  by  the  men,  but  we  did  not  take  exercise  enough  to  care  for  it. 
After  we  had  done  our  meal,  the  men  took  theirs.  At  dark 
Henry  brought  us  a  candle,  and  then  he  and  the  other  men  turned 
in,  all  lying  close  together,  sometimes  entirely  in  the  open  air, 
sometimes  with  their  heads  under  the  canoe,  or  if  it  ramed  they 
made  a  kind  of  tent  with  the  India-rubber  doth.  They  had  each  a 
very  comfortable  supply  of  blankets,  &;c.,  and  somewhat  to  my  sur- 
prise each  was  provided  with  a  pillow.  Our  own  bedding  consisted, 
in  my  case,  for  instance,  of  a  buffiulo  robe  by  way  of  mattress,  and  two 
very  heavy  Mackinaw  blankets,  which  I  had  brought  from  Boston, 
as  they  are  dearer  and  of  inferior  quality  at  the  Sault.  Others  had 
the  same,  or  an  equivalent.  I  have  heard  of  travellers  who  brought 
blow-up  mattresses  of  India-rubber,  and  if  these  things  are  managea- 
ble, I  should  recommend  their  being  taken,  as  we  were  often  incon- 
venienced by  the  large  angular  stones  of  the  beaches  on  which  it  is 
usually  necessary  to  encamf).  At  all  events  I  should  decidedly 
take  a  pillow  of  this  description,  for  we  soon  found  the  voya- 
geurs  were  wiser  in  this  matter  than  we.  In  the  morning  we  started 
about  sunrise,  and  usually  made  ten  or  twelve  miles  before  break- 
fast, giving  the  men  a  rest  of  about  an  hour  at  breakfast  time.  At 
noon  we  stopped  to  lunch,  making  no  fire.  Our  usual  time  for  en- 
camping for  the  night  was  seven  o'clock,  but  this  depended  somewhat 
upon  our  reaching  a  good  camping-ground.  Once  an  hour  or  so 
during  the  day  the  men  would  lie  upon  their  oars,  and  one  of  them 
would  light  a  short  clay  pipe,  filled  with  Hnni-kinrdk.*    Aftier  a 

•  A  mUtme  of  dried  bear-berry  leaTes  {AreUntaphyUta  tfoo-unt)  and  plug-tobacco,  rub- 
bed togetber  between  tiie  thumb  and  fingers.  Their  tinder  was  a  fragment  of  a  tough* 
yeUowish  Aingus  that  grows  on  the  maple  and  birch. 
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puff  or  two  he  would  pass  ifc  to  the  next,  and  when  each  had  had  his 
torn,  it  was  pat  away  and  they  took  to  their  oars  again. 

While  detained  in  oar  tent  by  the  rain  to-day,  we  employed 
ooiselTes  in  manofactoring  a  mosquito  net  out  of  some  muslin  we  had 
brought  for  the  purpose.  This  being  provided  with  cords,  was 
stretched  at  ni^t  firom  one  tent-pole  to  the  other,  (the  tents  being 
roof-shaped,  with  flat  gables  and  a  tent-pole  at  each  end,)  and  pegged 
down  to  the  ground  at  the  sides,  thus  forming  a  tent  within  the  tent ; 
an  arrangement  quite  essential  to  a  comfortable  night's  rest  in  these 
regions. 

The  point  fonning  the  breakwater  of  our  harbor,  and  to  which 
the  bateau  was  moored,  presented  the  first  example  we  had  seen 
of  drift  scratches  and  grooves.  Some  of  the  grooves  were  several 
feet  in  length,  the  surface  a  curve  of  eighteen  inches  radius,  and  as 
smooth  and  even  as  if  cut  with  a  gouge.  These  marks  were  almost 
entirely  confined  to  the  inner  Ade  of  the  point,  where  some  of  the 
scratches  could  be  traced  as  far  below  the  surface  of  the  water  as  we 
oould  distinctly  see,  that  is,  some  five  or  six  feet ;  the  lake  side  pre- 
sented rough  pcnnts  of  rock,  occasioned,  as  Prof.  A.  explained,  by  the 
decomposition  of  the  surface  on  that  side,  from  its  greater  exposure 
to  the  wind  and  waves.  In  the  afternoon,  the  rain  having  ceased, 
we  assembled  to  hear  the  Professor's  remarks  on  the  specimens  of 
various  rocks  cdlected  in  the  neighborhood. 

"  Greology,"  he  add,  '*  investigates  the  great  masses  of  the  rocks ;  mineral- 
ogy the  forms  and  composition  of  their  materials.  Geologists  are  apt  to  neglect 
the  study  of  mineralogy,  and  thus  to  overlook  the  differences,  in  different 
countries,  of  rocks  bearing  the  same  name. 

"  If  geology  had  been  studied  first  in  this  country,  the  text-books  of  the 
sdenoe  would  read  very  diflSsrently.  For  example,  there  is  no  rock  in  this 
region  answering  the  description  of  true  granite.  We  have  granitic  rocks 
enough^  but  none  of  an  amorphic  struclure.  All  are  more  or  less  stratified. 
At  the  beginning  of  the  century,  each  of  the  two  great  schools  in  geology 
maintained  that  all  rocks  had  but  one  origin,  disagreeing,  however,  as  to 
what  this  origin  was.  The  reason  was,  each  had  examined  only  the  rocks 
in  its  neighborhood.  About  Edinburgh  the  rocks  are  trap ;  Button,  there- 
fine,  referred  everything  to  the  action  of  fire.  Near  Freiberg  there  is 
nothing  but  sedimentary  rock ;  Werner,  therefore,  would  admit  no  influence 
kiithi^o(wat4». 


46  LAKB  8UPBRI0R. 

"  Most  of  the  rocks  in  this  region  are  Platonic,  that  is,  they  manifest  the 
action  of  fire.  The  only  sedimentary  or  aqueons  rock  found  here  ia  sand- 
stone,  the  age  of  which  is  uncertain,  as  no  fossils  hare  as  yet  been  found  in 
it.*  Probably  it  belongs  to  the  Potsdam  sandstone.  It  passes  frequently 
into  quartz  and  quartzose  rock.  If  quarta  were  broken  up,  mixed  with  clay 
and  lime,  and  subjected  to  the  action  of  heat,  the  forms  of  metamorphic 
rocks  would  be  produced  which  we  see  here.  Some  varieties,  however,  are 
quite  peculiar,  as,  for  instance,  a  red  felspar  porphyry,  with  numerous 
specks  of  dark  epidot." 

The  canoe  from  the  Sault  arrived  this  afbemoon. 

JvXy  3(2. — The  air  was  very  chilly  this  morning,  when  at  about 
half  past  five  our  canoes  issued  from  the  little  cove  into  the  open 
lake.  But  the  prospect  before  us  was  sufficient  to  dUvert  our 
thoughts  from  any  discomfort.  On  our  right  was  the  deep  bight 
of  Groulais  Bay,  terminated  by  Goulais  Point,  a  high  promontory 
of  the  character  of  Oros  Gap.  Directly  ahead  rose  the  fine  head- 
land of  Mamainse,  ^  IMe  dtwrgeon^^')  distant  about  thirty  miles. 
We  were  yet  in  the  shadow  of  Gros-Cap,  and  all  the  shore  in  si^t 
seemed  to  have  the  same  mountainous  character.  Bidge  over  ridge, 
distinct  at  last  only  by  the  cutting  line  against  the  sky,  it  had  the 
freedom  and  play  of  outline,  which,  rather  than  size,  distinguishes  a 
mountain  firom  a  hill.  So  different  was  the  scene  from  anything 
on  the  Lower  Lakes,  that  although  I  knew  in  general  that  the  shore 
of  Lake  Superior  was  much  bolder  and  more  rocky  than  that  of  the 
others,  yet  it  took  me  by  surprise,  and  I  was  disposed  to  think  this 
part  of  it  an  exception,  until  assured,  by  one  who  had  been  here 
before,  that  the  grandeur  of  the  scenery  constantiy  increased  to  the 
northward. 

Opposite  Mamainse  stands  White-Flsh  Point  on  the  south  shore, 
and  the  two  approach  each  other  somewhat,  repeating  on  a  large 
scale  the  feature  of  Gros-Cap  and  Point-Iroquois,  which  is  again 
repeated  on  a  gigantic  scale  by  Point  Eeewaiwenaw  and  the  land 
of  which  Otter  Head  forms  the  outer  extremity.  White-I^  Point 
has  the  outline  of  a  raven's  head,  with  a  projecting  sand  spit  for  the 
bill :  the  high  land  above  was  just  visible.  We  passed  this  morning 
Isle  Parisien  and  the  Sandy  Islands,  low,  flat  islands  covered  with 

*  Benuuns  of  oliambcred  thelli  htTe  been  since  found  in  thie  rock,  on  the  eouthenn 
•horeofthelake. 
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trees,  like  all  those  in  this  part  of  the  lake.  Several  loons  flew  by 
to-dajy  and  whenever  one  appeared,  the  men  all  began  to  shout  ^^  oory^, 
oory^'*  which  seems  to  be  the  Indian  "  hurrah,"*  whereupon  the  bird 
would  usually  fly  in  circles  round  the  boat.  This  was  regularly 
repeated  whenever  a  loon  came  in  sight ;  the  experiment  was  tried 
on  gulls  and  sheldrake,  but  not  with  the  same  success. 

The  sun  and  wind  rose  together,  so  that  by  eleven  o'clock  it  was 
very  warm,  and  at  the  same  time  so  windy  that  we  were  obliged 
to  make  for  Maple  Island,  a  low,  sandy  island,  densely  covered 
with  trees.  On  the  lake  side  the  trees  were  covered  with  long 
lichens,  ( Umea^  and  presented  a  weather-beaten  aspect,  much  in 
contrast  with  the  side  towards  the  land.  The  shore  here  was  evidently 
wearing  away,  and  the  roots  of  many  of  the  trees  were  exposed. 
The  beacli  was  covered  with  large  fragments  of  red  porphyry,  and 
dabs  of  dark  red  sandstone,  often  ripple-marked. 

When  the  bateau  arrived  we  found  they  had  caught  some  fine 
trout  on  their  way  hither.  This  excited  the  emulation  of  the  other 
boats,  and  hooks,  &;c.,were  forthwith  prepared.  The  tackle  consists 
of  small  cod-line,  with  a  hook  (or  often  two,)  with  a  large  sinker  of 
lead  melted  round  it.  The  bait  is  a  piece  of  pork,  or  better,  a 
trout's  stomach,  drawn  over  the  hook  and  tied  at  the  shank.  A 
simple  plate  of  brass,  mth  a  couple  of  hooks  on  the  lower  edge,  is 
said  to  be  very  effective  without  any  other  bait,  and  I  have  heard 
of  a  pewter  spoon  being  used  with  success.  This  is  allowed  to 
trail  a  dozen  fathoms  astern  of  the  canoe,  and  kept  in  constant 
motion  by  jerking  the  line.  After  the  first  excitement,  as  the  fish 
did  not  bite  oftener  than  half  a  dozen  times  a  day,  and  sometimes 
not  at  all,  the  lines  were  handed  over  to  the  steersmen,  who  made 
them  fast  round  their  paddles,  and  thus  kept  up  the  requisite  motion 
without  any  trouble.  The  fish  we  caught  were  the  lake  trout, 
(jSalTno  ameihj/stus^  and  Siscowet,  (^Salmo  SUcowet  Ag.y  see  Plate 
I.) ;  their  average  weight  five  or  six  pounds.  The  latter  fish  is 
so  exceedingly  fat  that  we  found  it  uneatable.  It  is  said  to  be 
much  improved  by  pickling.  White-fish  and  lake-herring  are  taken 
only  in  nets,  and  the  other  fishes  only  in  the  streams.  The  wind 
did  not  allow  us  to  get  off*  to4ay. 

•See  Kip'i  Eurly  Jesuit  MiMiont,  pp.  60,  140. 
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Jidy  4ik. — ^Thermometer  one  would  gaess  aboat  40"*  Fah.  this  morn- 
ing. Goulius  Pomt  18  separated  from  Mamainse  by  Batcheewammg 
Bay,  by  far  the  most  considerable  inlet  on  the  E.  and  N.  E.  part  of 
the  lake,  (being  abont  ten  miles  deep,  by  five  across  the  mouth,) 
unless  we  count  as  such  Michipicotin  Harbor,  which  is  rather  the 
commencement  of  a  new  direction  of  the  shore,  than  an  indentation 
in  it.  The  general  outlines  of  the  lake  are  mmple,  and  though  cut 
into  innumerable  narrow  coves,  yet  bays  of  any  conaderable  oaa 
are  rare. 

Not  long  after  starting  we  encountered  several  canoes  of  Indians, 
(^gens  du  Lacj)  on  their  way  to  the  Maaitoulin,  to  receive  their 
annual  ^^  present"  from  the  British  Government.  Amcmg  them  was 
a  chief,  who  stood  up  and  addressed  our  men  in  his  own  tongue, 
which,  as  we  were  informed  by  Henry,  was  a  separate  dialect  of  the 
Ojibwa,  but  intelligible  enough  to  them.  In  an  unwritten  language, 
dialects  soon  spring  up.  A  lifetime,  the  men  ssud,*  was  sufficient  to 
make  a  noticeable  change  in  their  language,  thou^  where  large 
numbers  are  collected  together  and  any  kind  of  schooling  exists,  the 
bibles  and  catechisms  must  do  much  to  arrest  the  process.  We 
stopped  for  breakfast  at  ten  o'clock,  at  a  point  under  Mamainse, 
much  resembling  Maple  Island  in  its  general  features.  Charred  logs 
and  beds  of  matted  leaves  on  the  beach,  showed  it  had  been  recently 
vi^ted. 

From  Mamainse  onward  the  character  of  the  shore  changes.  In> 
stead  of  the  low  sandy  islets,  we  now  passed  among  isolated  rocks  of 
greenstone,  rising  abruptly  from  deep  water,  generally  bare,  but 
sometimes  crowned  with  a  tuft  of  trees  at  the  top.  The  rock,  which 
about  Ores-Gap  is  sandstone,  often  unaltered,  now  becomes  more 
highly  metamorphic.  But  the  larger  islands  and  the  edge  under 
the  cliflb,  continue  of  sandstone,  and  are  flat  and  low  for  some  dis- 
tance to  the  northward.  The  Ime  of  clifi  is  continuous,  rising  at 
a  distance  of  a  quarter  of  a  mile  at  most  from  the  water,  with 
an  average  elevation  of  two  to  three  hundred  feet  The  whde 
surface,  down  to  the  very  beach,  was  covered  with  trees :  indeed 
I  may  say  once  for  all,  that  with  the  exception  of  some  ancient 
terraces  of  fine  sand  and  gravel  to  be  described  hereafter,  and  a 
few  summits  of  bare  rock,  the  entire  shore  of  Lake  Superior,  as  far 
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as  we  went,  is  eontinuously  covered  with  forest.  The  trees  C(xiiiniied 
the  same,  except  that  the  white  {mies  and  maples  had  disappeaiM. 
The  number  of  species  is  small ;  black  and  white  spruce,  balsam  fir, 
canoe  birch  and  aspen,  with  arbor  yitsa  in  the  moist  places,  and  here 
and  there  a  few  larches  and  red  pines,  with  an  occasional  yellow 
birch ;  the  spruces  preyailing  on  the  hi^  land,  and  the  birch  and 
aspen  near  the  water,  yet  everywhere  a  certain  proportion  of  each. 
From  the  great  similarity  of  the  evergreens  on  the  one  hand,  and  the 
white^stemmed  aspens  and  birches  on  the  other,  at  the  distance  of  a 
couple  of  hundred  yards  the  forest  seemed  to  be  composed  of  only 
two  kinds  of  trees.  The  trees  are  not  large,  usually  not  exceeding 
thirty  or  forty  feet  in  height.  Yet  the  whole  effect  is  rich  and 
picturesque.  Here,  as  in  all  the  features  of « the  lake,  the  im- 
pression is  a  grand  uniformity,  never  monotonous,  but  expressive  of 
its  unique  character. 

The  resemblance  to  the  sea-shore  often  recurred  to  my  mind.  Ac- 
cording to  Dr.  Leconte,  several  insects  found  here  are  identical 
with  species  belon^g  to  the  seashore,  and  others  corresponding  or 
omilar.  The  beach-pea,  LaOiyrm  maritimuSj  and  Polygonum 
mariUmuinj  both  of  them  sea-shore  plants,  are  abundant  in  this 
nei^borhood ;  the  former,  indeed,  throughout  the  north  shore  of  the 
lake. 

Althou^  so  cold  this  morning,  yet  by  noon  the  heat  was  intense. 
The  weather,  indeed,  during  the  whole  time  we  were  on  the  lake, 
was  such  as  we  sometimes  have  in  Massachusetts  in  September; 
cool  morning  and  night,  and  warm  in  the  middle  of  the  day.  The 
sun  has  great  power,  and  blisters  the  hands  and  face  unless  well 
guarded,  but  the  air  is  cooled  by  the  vast  expanse  of  water, 
(which  contains  ice  during  the  largest  part  of  the  year,  and  even 
on  the  surface  is  rarely  above  40°  Fah.  at  any  season,)  so  that  it 
was  never  warm  in  the  shade,  or  when  the  sun  was  below  the  horir 
ion.  We  in  our  canoe  being  induced  to  land  by  a  white  pebble 
beach  which  at  a  very  short  distance  had  the  appearance  of  sand, 
and  thus  promised  an  entomological  harvest,  indemnified  ourselves 
by  a  bath  in  the  icy,  crystal  water.  Here  was  another  resemblance 
to  the  sea ;  we  could  dive  from  the  rocks  into  thirfy  feet  of  water, 
which,  moreover,  was  of  about  the  ordinary  temperature  of  the 
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ocean  at  Nahant.  Abore  the  beach  and  parallel  to  it  was  a  terrace 
of  Band  aboat  fifteen  or  eighteen  feet  in  height.  Others  of  the  same 
kind  bat  of  various  heights  we  traced  during  the  day,  sometimes 
only  by  the  terracing  of  the  forest  on  the  different  levels. 

The  cliffy  which  rose  a  few  hundred  yards  from  the  beach,  was 
cbven  to  the  base,  presenting  a  wide  chasm  of  bare,  splintered 
rock,  several  hundred  feet  deep,  nearly  parallel  to  the  shore.  The 
surrounding  woods  had  been  burnt,  leaving  the  black  stems,  some 
studing  and  some  l;^ng  crossed  at  various  angles,  like  jack-straws. 
The  ground  was  already  covered  with  the  fire-weed,  (EpUobiMm 
angusUfolium^  striving  to  conceal  the  rmn  with  its  showy  blossoms. 
Black  flies  very  numerous  and  troublesome.  They  appear  to  have 
a  fondness  for  tha  burnt  woods^  in  which  we  always  found  them 
abundant. 

In  the  course  of  the  day  we  passed  a  deserted  mining  ^4ocation,'' 
marked  by  ruinous  log-huts ;  and  in  another  place  we  saw  on  the 
rocks  the  wreck  of  one  of  their  bateaux.  At  about  five  o'clock 
we  came  in  together  at  the  Pointe-aox-Mines,  or  Mica-Bay,  as  they 
call  it  now.  This  establishment  belongs  to  the  Quebec  Mining  Com- 
pany, who  have  already  coounenced  operations  here.  It  is  a  deep 
cove,  protected  on  either  side  by  ranges  of  rocks,  with  a  broad  beach 
at  the  bottom,  and  above  this  a  steep  bank,  on  which,  at  the  height 
of  thirty  or  forty  feet  above  the  water,  stands  the  very  neat  wooden 
cottage  of  Gapt.  Matthews,  the  superintendent,  and  about  it  the 
storehouse,  the  lodgings  of  the  workmen,  &;c.  We  were  very  hos- 
pitably received  by  Gapt.  and  Mrs.  Matthews,  and  enjoyed  in  their 
house  the  luxury  of  a  civilized  tea,  before  which,  however,  we  visited 
the  mine,  which  is  about  half  a  mile  from  the  house,  by  a  Brock- 
en-like  wood-path,  nearly  all  the  way  up  lull. 

Gapt.  M.,  avoiding  the  errors  of  his  predecessors  on  both  sides  of 
the  lake,  spent  eighteen  months  in  making  his  preparations,  securing 
a  thorough  system  of  drainage,  ventilation,  &;c.,  before  attempting 
to  get  out  any  ore.  The  work  seemed  to  be  carried  on  with  great 
method  and  thoroughness,  and  to  be  in  very  successful  operation. 
The  present  state  of  the  concern  he  represented  as  most  promising. 

July  bth. — ^The  Professor  before  starting  showed  us  a  rock  at  the 
•oatii  entrance  of  the  bay,  which  he  considered  a  proof  positive  of 
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the  correctaess  of  the  glacial  theory.  Its  surfiice  was  a  couple  of 
hundred  yards  in  extent,  sloping  regularly  north  to  the  water's  edge. 
The  whole  was  polished  and  scratched,  except  where  disintegrated. 
The  scratches  had  two  directions,  the  previuling  one  north  10^  to  80^ 
west,  the  other  north,  55**  west.  The  scratches  on  the  outer  or  lake 
side  seemed  to  have  a  rather  more  westerly  direction  than  the  rest. 
Chieat  numbers  o{  these  strise  could  be  traced  below  the  water's  edge, 
fiom  which  they  ascended  in  some  places  at  an  angle  of  80^  with 
the  surface,  showing,  as  the  Professor  remarked,  that  they  could  not 
have  been  produced  by  a  floating  body.  The  rock  is  granitic,  with 
an  astonishing  number  of  veins  and  injections  of  epidotic  felspar, 
granite,  and  trap,  often  crossing  each  other  so  as  to  form  a  compli- 
eated  net-work.  Wherever  exposed,  it  was  ground  down  to  an  even 
surface. 

The  day  was  cahn  and  very  warm.  About  noon  we  stopped  at 
Montreal  Kver,  (one  of  several  of  this  name  on  the  lake.)  This 
river,  forty  yards  wide  at  the  mouth,  empties  through  a  kind  of 
delta,  partiy  overgrown  with  large  trees.  The  water  is  deep  and 
dear,  but  of  a  rich  umber  color,  such  as  we  often  see  in  the  small 
streams  in  New  England.  This  is  the  case  with  all  the  rivers  we 
met  with  on  the  lake ;  the  color  was  there  attributed  to  the  presence 
of  pitch,  an  explanation  the  Prof,  thought  likely  to  be  correct.  At 
its  entrance  mto  the  lake  is  a  broad  beach,  which  on  the  south  forms 
a  point  somewhat  jutting  across  the  mouth. 

On  the  northern  side,  at  a  short  distance  from  the  water,  the  beach, 
which  was  of  small  pebbles,  had  a  slope  of  80°  that  is,  nearly  as 
steep  as  it  could  stand.  We  frequentiy  met  with  such  steep  beaches, 
often  of  a  considerable  height.  Outside  there  is  a  bar  which  extends 
entirely  across,  six  feet  below  the  surface.  The  stream  issues  from 
the  hills  through  a  chasm  sixty  or  eighty  feet  deep  and  a  few  yards 
wide,  with  straight  walls  of  rock,  somewhat  overhan^g  on  one  side. 
From  this  gorge  the  river  issues  with  great  force.  Higher  up  there 
was  a  cascade  some  forty  feet  in  height,  falling  from  a  dark,  still 
lakelet,  and  above  this  again  a  succession  of  rapids.  This  is  the 
general  manner  in  which  the  streams  on  this  side  of  the  lake  make 
their  way  down  from  the  table-land  through  the  barrier  of  rock.  On 
the  delta  below  were  several  of  the  largest  red  pines  (P.  reatnosa,) 
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I  ever  saw.  I  regret  Uiafc  I  did  not  take  the  gct&L  of  one  of  them, 
which  must  have  been  five  feet  in  diameter.  But  the  black  flies  and 
mosquitoes  were  so  annoying  as  to  absorb  much  of  one's  attention ; 
lite  only  refuge  was  the  beach,  where  we  had  made  fires  to  drire 
them  off.  The  heat  of  the  day  made  a  bath  yery  agreeable ;  we 
found  the  current  of  the  river  at  the  mouth  so  strong  as  to  make 
some  difficulty  in  swimming  even  this  short  distance  across. 

One  of  the  men  killed  here  a  squirrel  of  the  kind  that  takes  the 
place  of  our  ^*  Chipmunk"  in  these  regions,  the  TamiM  quadrivittatiu. 
It  resembles  our  animal,  except  that  it  is  a  little  smaller,  has  a  longer 
tail,  and  four  black  stripes  instead  of  three,  on  its  back.  We  found 
it  afterwards  much  more  abundant  than  any  other  species,  particu* 
larly  on  hill-sides  among  broken  rooks,  attracting  the  attention  by  its 
loud,  peculiar  cry. 

On  the  bank  was  the  skeleton  of  an  Indian  lodge,  and  a  weltwom 
trail  ran  up  along  the  stream.  The  Indians  here  as  everywhere  love 
the  neighborhood  of  rivers,  where  we  always  found  traces  of  their 
camps.  As  we  left  the  river  we  saw  some  of  their  handiwork  on  a 
rock  over  the  beach.  It  was  the  picture  of  a  schooner  under  sdl, 
scratched  out  from  the  black  lichens  so  as  to  show  the  lighter  surface 
of  the  rock. 

The  Professor  pointed  out  here  the  difference  of  water  action  from 
that  of  ice.  The  former,  he  said,  leaves  the  harder  parts  prominent, 
although  the  whole  is  smoothed,  as  was  the  case  in  this  instance,  but 
the  latter  grinds  all  down  to  a  uniform  surface,  scratching  it  at  the 
same  time  in  straight  lines. 

This  afternoon,  the  water  being  smooth,  we  tried  an  experiment  as 
to  its  transparency,  by  lowering  a  tin  cup  at  the  end  of  a  fishing-line. 
It  went  out  of  sight  at  forty-two  feet.  It  is  said  that  when  the 
water  is  entirely  unruffled  and  the  sky  clear,  a  white  object  may  be 
seen  at  the  depth  of  one  hundred  and  twenty  feet. 

Passmg  Montreal  Island,  a  large,  low  island  covered  with  trees, 
some  three  or  four  miles  from  the  shore,  we  threaded  our  way  through 
a  group  of  rocky  islets  and  came  out  into  a  wide  bay,  which  we  trov- 
0r$ed^  i.  e.,  took  the  dhrect  line  across,  instead  of  following  the  curve 
of  the  shore.  The  voyageurs  are  in  general  unwilling  to  keep  out  more 
than  a  quarter  of  a  ndle  or  so,  and  usuaUy  coast  along  the  rocks.    But 
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tikis  time  the  wea&er  bemg  so  calm,  thej  rentured  on  a  coarse  which 
brought  us  at  one  time  about  two  miles  from  the  shore.  Their  cau- 
tion seemed  to  some  of  us,  accustomed  to  a  bolder  style  of  navigation, 
8(»newbat  exaggerated.  But  if  the  rockj  character  of  the  shore, 
the  suddenness  with  which  both  wind  and  sea  rise  here,  and  the 
frulness  of  the  vessels  be  taken  into  consideration,  perhaps  it  is  not 
so  unnecessary  as  it  would  seem  at  first.  Moreover  it  is  to  be  re- 
membered that  although  a  swim  of  a  mile  might  under  ordinary 
circumstances  be  no  very  desperate  undertaking,  yet  in  this  icy 
water,  a  person  swamped  at  that  distance  from  the  shore  would  in 
all  probability  be  disabled  long  before  reaching  it.  And  even  if 
the  shore  were  reached,  the  prospect  of  having  to  make  one's  way 
on  foot  through  this  rugged,  gameless,  fly-possessed  region  to  the 
nearest  trading-post  or  mining  location,  would  be  dismal  in  the  ex- 
treme. Deprived  of  salt  pork  and  biscmt,  one's  subsistence  would 
depend  on  the  chance  of  snaring  a  hare  or  two,  with  tripe  de  roche 
aa  the  sole  alternative. 

As  we  pushed  out  into  the  bay  a  weather-beaten  veteran  in  the 
Professor's  boat  struck  up  a  song,  the  others  in  the  canoe  and  those 
of  the  ^'  Dancing  Feather  "  joining  in  the  chorus  and  repeating  each 
verse  as  he  got  through  with  it.  Their  singing  had  nothing  very 
artistic  about  it,  being  in  fact  only  a  kind  of  modified  recital,  in 
a  quavering  and  rather  monotonous  voice,  coming,  with  little  modula- 
tion, firom  the  mouth  only,  but  they  kept  time  well,  and  it  had  a 
heartiness  and  spirit  that  rendered  it  agreeable.  Their  song? 
were  all  French ;  according  to  the  Professor,  the  wanton  ckansoiis 
of  the  ancien  rigime^  which  the  ancestors  of  these  men  had  no 
doubt  heard  sung  by  gay  young  officers,  in  remembrance  of  distant 
beloved  Paris.  A  strange  contrast,  as  he  said,  between  these  produc- 
tions of  the  hot-bed  civilization  of  a  splendid  and  luxurious  court,  and 
the  wilderness  where  alone  they  now  survive !  The  tunes,  I  fancy, 
are  indigenous ;  at  least,  their  singing  had  a  certain  ndivete  and  some- 
times sadness  about  it  quite  at  variance  with  the  words.  Neither 
the  Canadians  of  the  bateau,  nor  the  Indians  (of  whom  we  had  one, 
with  a  couple  of  half  breeds  in  whom  the  Indian  blood  decidedly  pre- 
dominated, in  our  canoe)  joined  at  all  in  the  singing,  either  now  or 
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afterwards,  though  the  Indians  had  a  low  monotonous  chant  which 
thej  occasionally  grumbled  to  themselves. 

We  were  looking  for,  a  stream  called  Flea  Bivery  where  there  were 
sidd  to  be  &lls  of  90  feet,  but  not  finding  it,  we  decided  to  encamp 
on  a  sandy  beach  at  the  bottom  of  the  bay,  where  we  heard  the  noise 
of  rapids.  This  was  the  Riviere  aux  Grapauds,  or  Toad  River.  There 
seems  to  be  about  this  continent  some  pervading  obstacle  to  the  giving 
of  reasonable  names  to  places.  In  this  re^on,  indeed,  one  is  not 
troubled  with  the  classicality  of  New  York,  for  instance,  but,  as  in  the 
case  of  those  just  mentioned,  there  is  nothing  very  happy  in  the  choice ; 
and  as  for  repetition,  it  is  fully  as  bad  as  anywhere.  There  seems  to 
be  no  end  to  Black  lUvers  and  White  Rivers  and  Montreal  Rivers, 
occasionally  varied  into  Little  Black  and  Large  Black,  and  so  on. 

As  we  neared  the  shore  several  canoes  of  Inc^ans  came  out  to 
sell  fish.  Their  appearance  as  they  squatted  in  their  canoes,  wrapped 
in  their  blankets,  brought  to  mind  the  pictures  of  the  South  Sea 
Islanders.  Their  faces  were  round,  full  and  rather  flat,  with  no  great 
projection  of  the  cheek  bones,  the  mouth  very  wide,  with  thickish  fips, 
and  gaping  like  a  negroes.  The  hur  brownish,  and  not  so  straight 
and  coarse  as  that  of  the  Indians  in  general.  They  were  very  filthy, 
and  their  clothing  in  general  ragged.  They  seemed,  however,  good 
natured  and  happy,  and  grinned  widely  as  they  accosted  us  with 
the  customary  salutation  of  ^'Boojou,  boojou!  '*  (^BanjauTj  bonjour). 
Their  canoes  are  very  small,  generally  not  more  than  nine  to  twelve 
feet  in  length,  yet  each  usually  contains  a  whole  family ;  the  man 
in  the  stem,  the  squaw  in  the  bow,  and  the  intermediate  space  filled 
up  with  two  or  three  children  of  various  ages,  and  generally  at  least 
one  dog.  In  exchange  for  their  fish  they  prefer  flour  or  tobacco  to 
money,  of  which  they  do  not  know  the  value  very  well.  Indeed  in 
any  case  they  seem  to  regulate  their  demands  rather  by  what  the 
buyer  offers  than  according  to  any  notion  of  relative  values.  Thus 
when  we  offered  in  exchange  for  some  fish  a  quantity  of  flour 
that  would  have  overpaid  it  at  the  Sault,  they  thought  it  too  little. 
On  the  other  hand,  a  fifteen-pound  trout  was  bought  for  a  small 
fish-hook.  We  w^  afterwards  told  at  Michipcotin  (^Mtshi-picotn) 
that  an  Indian  came  there  once  from  a  distance  to  buy  supplies,  and 
produced  a  bundle,  in  which,  after  taking  off  wrapper  after  wrapper, 
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there  appeared  enclosed — a  ninepence!    He  had  taken  it  in  ex- 
change for  a  number  of  valnable  sldns. 

Pulling  in  for  the  beach  we  soon  encountered  the  brown  water  of 
tiie  river,  but  its  mouth  was  not  to  be  seen,  the  sand-beach  extending 
apparently  unbroken  across  the  cove.  When  close  in,  however,  we 
discovered*  an  opening  in  the  comer,  whence  issued  a  rapid  current, 
and  crossing  a  bar,  we  entered  the  mouth  of  the  river,  which  is  thus 
shut  off  by  a  spit  of  sand  extending  Qrom  the  south  or  left  bank  of  the 
river,  northward  across  the  stream,  leaving  only  a  narrow  outlet. 
Inside,  the  river  has  a  breadth  of  forty  or  fifty  yards,  flowing  through 
a  wide  expanse  of  sand.  This  sand-beach  is  terraced,  showing  differ^ 
ent  heights  of  the  river,  and  above  the  beach  a  succession  of  ter- 
races was  marked  in  the  forest.  On  the  south  side  the  sand  spit  is  cut 
away  by  the  current,  forming  a  vertical  bank,  in  which  is  seen  the 
horizontal  stratification  of  the  sand  and  gravel.  The  same  general 
features  were  noticed  subsequently  at  other  rivers,  and  seem  to  de- 
pend on  a  general  law. 

On  landing  I  walked  towards  the  rapids,  about  a  quarter  of  a  mile 
up  the  stream.  The  flies  and  musquitoes  made  their  appearance  as 
soon  as  I  entered  the  woods,  and  jumping  down  into  the  bed  of  the 
stream  with  the  intention  of  sketching  the  mass  of  water  that  was  foam- 
ing down  over  the  rocks,  I  was  instantly  surroimded  by  such  swanns 
that  there  was  no  gettbg  on  without  a  smudge.  Even  standing  in 
the  midst  of  the  smoke,  so  many  still  clung  to  me  that  my  paper  was 
sprinkled  with  the  dead  bodies  of  those  killed  as  I  involuntarily  brush- 
ed my  hand  across  my  face.  We  took  refuge  on  the  sand,  at  a  dis- 
tance from  the  woods,  and  here  were  comparatively  free  from  them. 
But  here  their  place  was  supplied  by  sand  flies,  the  hr^hU  or  '^  no- 
see^ms,"  an  insect  so  minute  as  to  be  hardly  noticeable,  but  yet  more 
annoying  where  they  are  found  than  the  black  flies  or  musquitoes, 
for  their  minuteness  renders  musquito  nets  of  no  avail,  and  they 
bite  all  ni^t  in  warm  weather,  whereas  the  black  fly  disappears  at 
dark.  Such  is  their  eagerness  in  biting  that  they  tilt  their  bodies 
up  vertically  and  seem  to  bury  their  heads  in  the  flesh.  We  found, 
however,  that  an  ancnntment  of  camphorated  oil  was  a  complete 
protection,  making  a  coating  too  thick  for  them  to  penetrate,  and 
entangling  their  tiny  wings  and  limbs. 
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July  %tli. — Weather  calm  and  overcast.  Stopped  to  break&st  at 
the  mouth  of  a  river  much  like  the  last.  Hearing  the  noise  of  rapids, 
some  of  us  made  our  way  up  the  stream  antU  we  came  in  sight  of 
the  fall,  but  the  musquitoes  were  so  unendurable  that  we  hastened 
back. 

As  the  day  advanced  the  wind  rose,  and  gave  the  bateau  an  opportu- 
nity to  use  her  sails,  but  only  for  a  short  time,  speedily  coming  ahead. 
The  prospect  in  front  of  us  was  a  noble  one,  lofty  headlands  rising  one 
beyond  the  other  until  &ding  away  in  the  distance.  The  shore,  which 
had  continued  to  present  an  uninterrupted  ridge  three  or  four  hun- 
dred feet  in  height,  becomes  more  abrupt  and  broken  about  Gi^ 
Gargantua,  with  deep  chasms  from  decomposed  dikes.  The  aspect 
of  the  coast  here  is  exceedingly  picturesque,  steep  broken  points  and 
rocky  islands  and  islets  generally  sloping  towards  the  north,  and  often 
worn  smooth,  grooved  and  scratched  on  the  north  side.  We  passed 
inside  of  one  cliff,  that  showed  a  vertical  face  of  at  least  two  hundred 
feet  in  height,  dyed  with  an  infinite  variety  of  colors  by  the  weather 
and  by  the  lichens,  whose  brilliancy  was  increased  by  the  moist  atmos- 
phere. One  orange-colored  lichen  in  particular,  was  conspicuous  in 
large  patches.  Here  and  there  a  tuft  of  birch  uded,  by  the  contrast 
of  its  bright  green,  the  delicate  gradation  of  tints  on  the  gray  rock. 
On  a  little  strip  of  beach  at  the  foot  of  a  cliff  in  a  cove  called  Agate 
Bay,  we  picked  up  an  abundance  of  very  pretty  agates  and  otiier 
interesting  minerals.  At  lunch-time  we  stopped  at  a  curious  rock, 
part  of  which  seems  as  if  cut  away  nearly  to  the  level  of  the  water, 
while  the  rest  rises  steeply  to  the  height  of  thirty  or  forty  feet.  One  of 
the  common  Indian  legends  about  the  deluge  and  the  creation  of  the 
earth  attaches  to  this  rock,  and  the  Indians  still  regard  it  with  venera- 
tion. Accordmg  to  one  of  the  men,  "  the  Evil  Spirit,"  (N.  B.  The 
gods  of  the  abori^nes  here  as  elsewhere  are  to  their  Christiamsed 
descendants  nothing  but  the  devil,  the  elder  spirit  of  all  mythologies.) 
after  making  the  world,  changed  himself  and  his  two  dogs  into  stone 
at  this  place,  and  the  Indians  never  pass  without  "preaching  a 
sermon  "  and  leaving  some  tobacco.  Even  our  half-breeds,  though 
they  laughed  very  freely  about  it,  yet  I  believe  left  some  tobacco  on 
the  top.  This  rock  is  remarkable  in  a  mineralo^cal  point  of  view. 
It  is  an  amygdaloid  porphyry  oontuning  asbestos  and  quarts,  with 
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tiiin  lajers  of  chlorite,  and  injectlonfi  of  granite.  Numbers  of  mar- 
tins and  barn-swallows  (JJ.  viricUs  and  americana)  frequent  these 
diffi,  and  often  a  pair  of  screaming  sparrow-hawks.  Farther  on,  the 
hiUs  were  burnt  over  for  a  great  distance,  showing  rounded  summits 
of  white  scorched  rock,  the  lichens  and  earth  mostly  washed  off  from 
them,  but  the  blackened  tree-stems  still  upright. 

At  Cape  Choyje,  where  we  encamped,  the  cliff  comes  boldly  down 
upon  the  lake,  the  rocks  risdng  firom  the  water  to  the  height  of  three 
hundred  feet,  with  narrow  chasms,  sometimes  vertical,  sometimes 
slightly  inclined,  and  strewed  all  the  way  up  with  stones,  like  the 
^^  slides  "  at  the  White  Mountains.  Beyond  this  it  falls  away  into  a 
yast  basin  of  green  sloping  hills,  curving  inland  and  then  sweeping 
out  to  rocky  points  beyond.  The  cliff,  wherever  the  slope  allows  any 
soil  to  rest,  is  covered  with  birches  to  its  base,  leaving  room  for  a  wide 
slope  of  debris,  and  a  beach  that  rises  in  five  terraces,  the  lower  one 
falling  steeply  to  the  water  some  twenty  feet,  showing  that  it  alone 
can  be  connected  with  the  present  level  of  the  lake,  and  that  the 
rest  must  belong  to  former  epochs. 

At  the  water's  edge  were  several  unconnected  masses  of  dark 
red  sandstone  in  place.  One  mass,  which  John,  our  '^  middleman,"  * 
christened  ^^ fire-boat"  (i.  e.  steamboat)  we  waded  out  to,  in 
order  to  avoid  the  flies  while  we  bathed.  Further  on  was  a  broad 
sheet  of  the  same  rock,  sloping  gradually  from  below  the  water 
up  to  the  beach,  full  of  '^  pot  holes,"  worn  into  the  rock  by  the  action 
of  the  waves  on  stones  lodged  in  its  crevices.  One  of  these  stones, 
which  was  nearly  round,  might  have  weighed  fifty  pounds.  Some 
of  the  boles  were  three  or  four  feet  deep,  and  as  many  m  diameter. 
One  was  in  the  shape  of  a  cloven  foot ;  others  formed  steps,  the  stone 
having  worn  down  at  one  side  of  the  hole  for  a  certain  distance, 
worked  on  horizontally  awhile,  and  then  downwards  again.  The  outer 
part  of  the  rock,  over  which  the  water  still  washed  at  ordinary  times, 
was  covered  with  winding  channels,  of  only  a  few  inches'  depth,  run- 
ning off  into  the  lake,  formed  apparently  by  the  grating  back  and 
forth  of  sand  and  small  pebbles. 

JuJy  7th.  —  We  were  off  by  four  this  mommg,  but  the  wind 

•The  bowman  and  steersman  of  a  canoe  are  called  the  "boutt"  and  are  usnallj 
pieked  ntn,  receiTing  higher  pay  than  the  *<  milimix.** 
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was    np  before  us ;  and  when  we  started,  we  foresaw  that  we 
should  have  head  wind  to  contend  wiUi  to-daj. 

At  8unrise;ihe  bay  north  of  Cape  Choyye  presented  a  noble  land- 
scape. On  all  sides  but  one,  an  unbroken  extent  of  rounded  lulls, 
so  evenly  wooded,  that  as  the  sun  touched  the  curves  at  the  top,  it 
looked  like  a  bank  of  grass.  At  one  spot,  far  in  the  bottom  of  the 
bay,  a  wlute  streak  down  the  hill,  and  a  faint  roar  at  intervals,  beto- 
kened the  cascade  of  a  stream  that  enters  here. 

The  cove  where  we  breakfasted,  narrow  and  rocky  at  its  mouth, 
and  expanding  inside,  had  something  so  liveable  and  civilized 
about  it,  that  one  might  almost  look  for  a  cottage  or  two  on  some  of 
the  beautiful  points  of  abrupt  birch-clad  rock. 

On  the  rocks  here,  we  found  the  purple  flower  of  the  wild  onion, 
and  the  pretty  Potentilla  fruticosa:  also  brilliant  lilies,  reminding 
one  of  home.  I  was  quite  puzzled  at  finding  our  common  red 
cedar,  (Juniper\i%  VirginianuSj^  which  we  had  not  seen  hitherto, 
creeping  on  the  rocks ;  not  forming  a  tuft  like  the  creeping  savin, 
but  a  wide-meshed  net-work  of  long  straight  shoots. 

The  shore  on  the  northern  side  of  the  bay  becomes  yet  bolder 
and  higher,  attaining,  according  to  Bayfield's  chart,  the  height  of 
700  feet.  Between  Gape  Choyye  and  Michipicotin,  a  distance  of 
about  twenty  miles,  I  did  not  notice  but  one  beach,  and  that  of 
only  a  few  yards'  extent.  The  rocks  rise  from  the  water,  often  ver- 
tically, several  hundred  feet,  scored  with  deep  rents  and  chasms, 
from  decomposed  trap-dykes,  and  striped  down  with  black  lichens. 
In  some  places,  huge  basalt-like  parallelograms  of  rock  stood  out  like 
pulpits.  Along  the  top  of  the  ridge,  stretched  the  never^nding 
spruce  forest,  and  wherever  a  gully  or  break  varied  the  perpendic- 
ular face,  a  few  birches  crept  downward  from  crevice  to  crevice* 

On  turning  the  point  of  Michipicotin  harbor,  we  encountered  the 
full  force  of  the  wind,  now  fresh  from  the  west ;  and  what  was  worse 
for  us,  something  of  a  sea.  Our  course  was  such  as  to  bring  tiie 
wind  abeam,  and  afford  little  shelter  from  the  shore.  We  edged 
along  from  point  to  point,  so  close  to  the  rocks  that  often  the  oars 
almost  touched,  and  we  were  hardly  lifted  on  the  crest  of  a  wave, 
before  it  broke  against  the  cliff,  and  rushed  up  into  the  chasms  at 
its  foot.    This  was  much  closer  proximity  to  a  lee-shore  than  one 
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irould  think  pmdent  under  the  circumstances,  yet  our  men  dipped 
confidently  on,  and  never  ceased  their  chatter  or  their  laugh  for  a 
moment,  even  when  the  bow  man  occasionally  got  a  wet  jacket  from  a 
wave  that  broke  too  soon.  In  truth,  they  had  such  perfect  command 
of  the  canoe,  that  their  course  was  no  doubt  the  safest,  for  not 
only  did  we  thus  get  some  partial  shelter  from  an  occasional  rock  or 
point,  but  also  the  force  of  the  wind  was  deadened  by  the  nearness  of 
tiie  cliff. 

At  the  little  beach  before  spoken  of,  we  stopped  to  rest.  Here 
was  an  abundance  of  Labrador  tea  in  blossom,  Pinguicula,  and  Poten- 
tilla  firuticosa.  .  A  rapid  stream  came  in  at  the  centre  of  the  beach, 
about  the  mouth  of  which  were  multitudes  of  brook  trout ;  some  were 
caught,  being  the  first  that  we  had  seen  since  leaving  the  Sault, 
although  they  were  said  to  be  numerous  in  all  the  streams.  Beyond 
this,  we  found  the  rocks  along  the  water  much  grooved  and  polished ; 
one  groove,  about  six  inches  deep,  I  traced  for  some  twenty  feet. 

A  sudden  exclamation  fix)m  the  men,  as  we  passed  a  deep  narrow 
cleft,  caUed  our  attention,  but  too  late  to  see  what  they  maintained 
they  saw,  namely,  a  quantity  of  snow  at  the  bottom  of  the  chasm. 
This  seemed  at  first  impossible  in  this  burning  July  weather,  with  the 
thermometer  about  80^  at  noon ;  but  on  reflection,  this  chasm,  open 
to  the  N.  W.,  must  doubtless  be  filled  with  some  himdred  feet  of 
snow  in  the  winter,  and  the  sun  can  never  penetrate  into  it  for  a  mo- 
ment, so  that  the  process  of  melting  in  the  short  summer  must  be  slow. 
And  then  the  summer  was  after  all  but  just  set  in ;  Gov.  Simpson, 
if  I  remember  rightly,  found  the  lake  full  of  ice  about  the  first  of 
June. 

We  came  in  sight  of  the  bottom  of  the  bay,  a  wide  and  high  sand- 
beach  about  a  mile  in  length,  but  seeing  nothing  of  the  river,  we 
approached  a  dark  object  on  the  beach,  (  which  we  had  ascertained 
to  be  an  Indian  squatting  on  the  sand  )  to  make  inquiries,  but  he 
retreated  rapidly,  and  we  had  to  coast  for  some  distance,  before  we 
discovered  the  entrance. 

Michipicotin  Biver,  a  rapid  stream  of  clear  dark  brown  water, 
some  two  hundred  yards  wide,  here  cuts  through  the  beach  at  right 
angles,  leaving  a  somewhat  projecting  sand  spit  on  the  south.  The 
name  Itfichipcotin  was  declared  by  some  of  the  men  to  signify  ^^  Big 
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Sand;  Bay,"  certainly  quite  desoriptiye  of  the  place,  bat  they  were 
not  unanimous,  some  of  them  maintaining  that  nobody  could  say  what 
it  meant.  It  was  a  pretty  hard  pull  to  the  factory,  half  a  mile  up  on 
the  left  bank.  Our  approach  had  been  already  announced,  probably 
by  the  Indian  whom  we  saw  on  the  beach,  and  we  found  Mr.  Swanston, 
the  gentleman  in  charge,  at  the  landing  when  we  arrived.  He  received 
us  kindly,  and  showed  us  where  to  pitch  our  tents,  in  an  open  sandy 
space  behind  the  factory,  surrounded  by  whitewashed  cabins,  and  the 
birchrbark  lodges  of  the  IncUans.  A  large  seine  was  suspended 
fix)m  a  series  of  poles,  and,  near  the  water,  a  platform  for  dressing 
and  packing  fish.  % 

This  open  space  was  bounded  on  the  west  by  a  steep  ridge  of 
stratified  sand  and  gravel,  some  sixty  feet  high,  cut  through  by  the 
present  channel  of  the  river,  and  also  by  an  ancient,  now  deserted 
channel  further  south.  The  river  just  above  the  factory  takes  a 
sharp  turn  to  the  nordi,  doubling  back  in  a  direction  nearly  paraUel 
to  its  course  b^low.  The  interval  between  the  factory  and  the  lake, 
is  thus  a  peninsula,  the  base  of  which  is  cut  across  by  the  former  chai^ 
nel.  Iti8eyidentlyarangeof9and-dttne3,ttm)wnupbythewmd8and 
waves,  so  as  to  divert  the  stream  from  a  direct  passage  to  the  lake, 
to  a  course  for  some  distance  nearly  parallel  with  it.  From  its  mouth, 
to  the  Falls,  it  is  a  series  of  abrupt  windings,  though  its  general 
direction  is  straight ;  indicating,  the  Professor  said,  a  bay  repeatedly 
closed  by  sand-bars,  one  outside  of  the  other,  and  successively  cut 
through  by  the  river.  It  evinced,  he  said,  a  contest  between  the 
river  and  the  lake,  beginning  at  a  time  when  the  level  of  the 
water  was  somewhat  higher  than  at  present. 

Michipcotin  is  the  principal  post  of  the  Hudson's  Bay  Co.  in 
this  district.  From  it,  the  other  posts  are  supplied,  and  the  line  of 
communication  with  Hudson's  Bay  passes  through  here.  It  is  six- 
teen days'  journey  up  Michipicotin  and  Moose  Rivers  to  James'  Bay. 

The  agent's  house  is  a  little  one-story  cottage,  uncarpeted,  un- 
painted,  and  if  my  memory  serves  me  aright,  even  unplastered,  with 
panelling  and  projecting  beams  of  pine,  colored  only  by  age ;  yet  by 
no  means  uncomfortable  in  its  aspect.  The  casings  of  darkened 
wood,  the  heavy  beams  of  the  ceiling  and  cornice,  the  ancient 
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onpauited  settle,  and  the  wide  niche  for  the  capacioos  stove,  now 
stowed  away  for  the  summer,  had  all  a  cosy  and  liveable  look.  And 
Mr.  Swanston,  although  he  had  mhabited  this  wild  country  in  the 
service  of  the  H.  B.  C,  at  one  or  another  of  their  posts,  over  twenty 
years,  yet  for  anything  in  his  manner  or  appearance  (unless  it  were 
that  he  wore  moccasins  instead  of  slippers  )  might  have  left  the  pavO' 
ment  of  Fenchurch  Street  only  yestchrday. 

The  hfe  at  these  posts  is  a  very  quiet,  and,  doubtless,  monotonous 
ene ;  busy  during  the  seasons  when  the  hunters  come  for  their  sup- 
plies, or  to  bring  in  their  furs ;  at  other  times,  with  only  the  fish 
to  be  ^eeen  to  when  the  nets  are  drawn  in  the  morning,  some  to 
be  cleaned  and  salted,  if  there  is  a  good  haul,  and  perhaps  put  into 
barrels  to  be  sent  to  the  Sault.  An  arrival  from  some  other  post,  a 
straggling  party  of  explorers  for  copper,  and  above  all,  an  occasional 
packet  of  newspapers  from  below,  —  these  are  the  great  events.  In 
such  a  life,  a  man  changes  slowly,  but  gathers  moss  in  another  sense 
than  that  of  the  proverb. 

A  few  hundred  yards  above  the  factory  are  very  pretty  falls,  on 
the  Magpie  River,  *  which  here  empties  into  the  main  stream.  Two 
miles  up  there  was  said  to  be  a  fine  cascade,  and  a  still  more  re- 
markable one  fifteen  miles  up,  which  could  be  reached  by  a  short 
cut  of  six  miles  by  land. 

Neither  the  love  of  the  picturesque  however,  nor  the  interests  of 
science,  could  tempt  us  into  the  woods,  so  terrible  were  the  black  flies. 
Tins  pest  of  flies,  which  all  the  way  hither  had  confined  our  ramblings 
on  shore  pretty  closely  to  the  rocks  and  the  beach,  and  had  been  grow- 
ing constantly  worse  and  worse,  here  reached  its  climax.  Although 
detained  nearly  two  days,  in  order  to  supply  the  place  of  the 
Professor's  canoe,  (too  small  for  his  accommodation,  and  moreover 
rotten  and  unserviceable,)  with  a  larger  and  fresh  one,  which  had 
first  to  be  put  in  order, — ^yet  we  could  only  sit  with  folded  hands,  or 
employ  ourselves  in  arranging  specimens,  and  such  other  occupations 
as  could  be  pursued  in  camp,  and  under  the  protection  of  a 

*The  magpie  of  these  regions,  bye  the  bye,  is  no  magpie  at  all,  but  a  jay  (Chrrului 
Canadensis),  the  "  moose*bird  "  or  **  carrion-bird  "  of  our  lumberers ;  a  confusion  that 
might  lead  to  error  as  to  the  range  of  the  American  magpie. 
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^^  smudge."*  One,  whom  scientific  ardor  tempted  a  little  way  up 
the  river  in  a  canoe,  after  water-plants,  came  back  a  frightful  spec- 
tacle, with  blood-red  rings  round  his  eyes,  his  face  bloody,  and  covered 
with  punctures.  The  next  morning  Ins  head  and  neck  were  swollen 
as  if  from  an  attack  of  erysipelas.  Mr.  S.  said  he  had  never  seen 
the  flies  so  thick.  Year  before  last  there  were  hardly  any ;  last  year 
they  increased  very  much,  and  this  season  went  beyond  all  his  ex- 
perience in  this  re^on.  He  consoled  us,  however,  by  the  information, 
that  it  was  nothing  to  what  they  have  further  north.  On  Macken- 
zie's River,  the  brigades  are  sometimes  stopped  by  the  musquitoes,  and 
very  often  are  able  to  advance  only  by  having  fires  in  the  canoe. 

The  little  plain  on  which  we  were  thus  collected,  presented  a  stir- 
ring scene,  with  the  buildings  of  the  factory,  the  lodges,  the  white 
tents,  the  figures  crossing  from  one  fire  to  another,  the  half-starved 
Indian  dogs  prowling  about  to  pick  up  anything  loose,  and  the  Indian 
women  and  children  staring  at  the  unwonted  spectacle.  The  dogs 
were  small,  and  fox-like  in  their  appearance,  and  perhaps  take  rather 
after  the  foxes,  since  they  bark,  (contrary  to  what  is  said  of  Indian 
dogs  in  general,)  and  like  them  in  a  high  key.  Even  the  crying  of 
the  children  had  a  wild,  animal  sound,  resembling  the  barking  of  the 
dogs.  A  bull  and  some  cows,  (N.  B.  Mr.  Swanston  sent  us  fresh 
butter  and  milk,  for  tea,)  and  a  robin  hopping  along  the  ground  with 
an  occasional  chirrup,  gave  it  by  comparison  quite  a  home  look. 

The  hunters  were  most  of  them  in  the  woods  making  canoes,  and 
preparing  for  the  winter  campaign.  In  August  they  come  for  sup- 
plies of  ammunition,  &c.,and  are  gone  until  the  weather  becomes  too 
severe  to  be  endured  abroad.  This  is  usually  in  January,  but  some- 
times they  do  not  come  in  until  March. 

According  to  Mr.  S.  they  generally  remain  attached  to  the  post 
of  the  district  where  they  are  bom,  obtaining  their  supplies  on  credit 
and  paying  for  them  in  skins.  It  is  said  that  they  are  very 
scrupulous  about  discharging  their  debts,  and  although  they  some- 
times have  credit  for  over  XlOO  currency,  yet  these  wild  fellows, 
whose  notions  of  morality  seem  in  most  points  so  loose,  and  in  the 

*  Readers  familiar  with  the  Maine  or  New  Hampshire  woods,  will  know  that  ajmudE^e 
means  a  smoke  made  to  drive  away  the  flies.  Oreen  evergreen  houghs,  or  damp  liehen 
thrown  on  the  fire  will  make  a  good  smudge. 
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midst  of  the  unldemess,  beyond  the  reach  of  all  compulsion, — rarelj 
or  never  neglect  to  pay.  every  flEurthing.  Their  sense  of  honor 
among  themselves,  too,  seems,  in  some  points  at  least,  acute.  We 
were  told  that  if  an  Indian  finds  a  beaver-lodge,  he  cautiously  traps 
a  beaver  or  two,  and  then  leaves  them  alone  for  the  season,  since 
otherwise  the  animals  would  forsake  the  place  altogether.  This  he 
does  year  after  year  in  perfect  security  that  no  one  will  meddle  with 
ihem  after  he  has  proclaimed  his  discovery,  and  it  is  said  that  a 
beaver-lodge  sometimes  descends  thus  from  father  to  son. 

July  %Qi, — ^Being  in  Mr.  S.'s  room  this  morning,  a  hunter  came 
in  from  the  woods  to  get  a  supply  of  tobacco,  which,  with  ammum- 
tion  and  apparatus  for  making  fire,  are  the  hunter's  indispensables, 
and  are  never  refused  them.  His*  first  words  (in  Indian,  for  he 
understood  no  English,)  were  an  exclamation  at  the  astonishing 
quantity  of  flies. 

Happening  to  be  in  want  of  a  tobacco-bag,  I  made  a  proposal 
through  Mr.  S.  for  a  rather  ornamental  one,  (of  broadcloth  of  various 
colors,  with  han^g  tassels,  and  worked  with  beads,)  which  the 
Indian  wore  at  his  girdle.  He  signified  his  acquiescence,  and 
handed  me  the  pouch ;  but  when  in  return  I  gave  him  a  five  franc 
piece,  he  eyed  it  curiously,  and  burstmg  into  a  giggle,  asked  Mr. 
S.  what  he  should  do  with  it  ?  Mr.  S.  satisfied  him  on  this  point 
by  telling  him  how  much  cloth  it  would  buy,  whereat  he  seemed 
satisfied,  and  requested  to  have  the  things  out  of  his  pouch.  These 
consisted  of  a  quantity  of  lAnrd-JdrnJc^  and  fire  apparatus,  being 
a  small  cylinder  of  wood,  hollow  at  one  end,  round  which  was  an 
edge  of  steel.  A  quantity  of  the  fibrous  inner  bark  of  the  arbor- 
yit»  being  placed  in  the  hollow,  is  ignited  by  striking  a  stone  across 
the  mouth. 

So  large  a  number  of  Indians  are  collected  here,  (I  think  Mr.  8. 
sud.  about  150,)  that  it  would  seem  to  be  a  good  opportunity  for 
doing  something  towards  civilimg  them.  There  is  certainly  room 
enough  for  improvement.  They  have  no  church,  no  schools,  no 
marriage  ceremony,  unless  it  be  in  the  Indian  style,  every  man 
havmg  as  many  squaws  as  he  can  support.  They  do  not  attempt 
any  agriculture,  but  depend  on  hunting,  and  when  that  fails,  on  the 
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charity  of  the  traders;  they  build  no  houses  bat  the  birch-bark 
lodges  of  their  ancestors. 

Speaking  of  agriculture,  there  is  an  extensive  potato  patch  attached 
to  the  factory,  some  of  the  produce  of  which  we  carried  with  us  when 
we  left.  The  potatoes,  however,  are  small,  and  other  vegetables  are 
said  not  to  ripen  here,  on  account  of  the  shortness  of  the  summer. 
Yet  the  winters  are  not  very  severe,  the  quicksilver,  Mr.  S.  said, 
never  sinking  below — 20^  Fahrenheit. 

The  fur  trade,  he  said,  was  very  much  on  the  decline,  which 
he  ascribed  to  the  use  of  various  substitutes  for  beaver  in  making 
hats.  The  principal  furs  at  this  post  are  lynx,  martin,  otter  and 
beaver.  The  lynx  and  the  martin  are  never  abundant  together.  If 
the  lynxes  are  plenty,  there  are  few  martins,  and  vice  versa.  Prob- 
ably as  their  prey  is  similar,  the  lynx,  being  the  stronger,  drives  off 
its  rival. 

Great  quantities  of  fish  are  seined  here  ;  white-fish,  lake-herring, 
trout,  &c.,  not  only  enough  for  the  use  of  this  and  other  posts,  but 
also  some  are  sent  down  to  the  Sault  for  sale.  The  number  of  white- 
fish  annually  put  up  on  the  whole  lake,  Mr.  Swanston  estimated  at 
three  thousand  barrels,  worth  on  an  average  $5  a  barrel.  Of  these, 
about  one  thousand  barrels  are  sent  away  for  sale.  At  Fort  Wil- 
liam, about  five  hundred  barrels  are  taken.  Out  of  some  fifty  thou- 
sand specimens  that  he  had  seen  at  Fort  William,  there  were  two 
with  red  flesh,  like  salmon. 

July  9rt. — ^This  forenoon  the  canoe  was  finished  ;  the  sewing  of 
waUap  being  renewed  throughout,  and  a  fresh  coat  of  gum  applied. 
This  wattap  is  usually  said  to  be  spruce  roots,  but  as  well  as  I  could 
make  out,  on  this  occasion  the  roots  of  the  ground-hemlock  (^Taxus 
canadensisy^  were  used. 

We  had  now  got  thoroughly  used  to  our  men,  and  they  to  us. 
Our  steersman,  Henry,  whose  culinary  skill  (a  prominent  qualifica- 
tion of  a  voyageur,)  has  been  already  celebrated,  was  careful  and 
obliging,  but  rather  slow  both  in  wits  and  sensep  in  comparison  with 
John,  who,  though  milieu^  was  decidedly  the  genius  of  the  crew. 
This  man  was  wholly  or  mostly  of  Indian  blood,  and  his  real  name 
an  unpronounceable  jumble  of  letters  that  would  take  up  half  a 
line.    No  hawk's  eye  was  ever  keener  than  his ;  nothing  escaped  it ; 
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nothing  waa  too  distant  for  it  to  make  oat.  A  wiry,  sinewy  fellow, 
of  astonishing  strength  and  endnrance,  and  always  on  the  watch  for 
dangers  abore  and  below  the  water,  but  his  chatter  and  his  merriment 
were  unceasing ;  he  laughed  more  than  all  the  rest,  and  made  all  the 
jokes  beside.  Henry  spoke  English  in  a  very  deliberate  and  rather 
inarticulate  tone,  having  probably  a  diplomatic  dread  of  committing 
himself  by  blunders  in  grammar.  John  understood  no  English  nor 
French,  but  he  knew  instantly  what  you  wanted,  and  did  not  often 
need  even  the  assistance  of  pantomime. 

They  were  all  thoroughly  practised  in  their  craft ;  not  only  as  to 
the  navigation  of  the  canoe,  but  also  in  doing  and  contriving  every 
thing  needful  to  our  comfort.  When  we  landed  they  waded  into  the 
water  to  carry  us  ashore  on  their  backs,  (for  except  where  a  rock 
projected  &vorably,  the  canoe  could  never  be  brought  near  enough 
to  step  ashore  dry-shod,)  then  carefully  lifted  the  canoe  on  to  the 
beach,  and  after  taking  out  its  contents,  turned  it  bottom  up.  Next, 
a  good  spot  being  selected,  the  tent  was  pitched,  and  drift-wood  (of 
which  there  is  generally  an  abundance  at  hand,)  collected  in 
good  supply.  This  occasioned  sometunes  a  good  deal  of  good-natured 
rivalry  among  ike  various  crews,  the  men  of  each  boat  considering 
their  interests  identified  with  those  of  their  bourgeois^  and  accord- 
ingly making  haste  to  pounce  upon  the  best  logs  and  the  softest 
camping-ground.  This  was  generally  at  the  top  of  the  beach,  to 
secure  level  ground,  and  moss  where  there  was  any.  Then  they 
brought  up  from  the  water  whatever  things  they  observed  we  liked 
to  have  in  the  tent,  to  one  his  gun,  to  another  his  insect-net,  and  car- 
pet-bags and  bedding  for  all.  In  the  morning,  unless  we  were  up  of 
our  own  accord,  we  word  aroused  by  their  ^^  embarquez,  emharquez^* 
and  wo  to  him  who  lingered  many  minutes  after  this  warning,  for  he 
was  sure  to  find  the  tent  tumbling  about  his  ears  without  further 
pre&ce,  and  his  loose  effects  transported  to  the  canoe  by  these  inex* 
orable  fellows. 

For  this  is  remarkable  about  these  men,  that  obliging  and  respect- 
ful as  they  are  in  general,  there  are  certain  thing?  for  which  they 
stand  out,  and  will  have  their  way.  John,  for  instance,  though  the 
best  fellow  in  the  world,  would  never  allow  the  due  sweep  of  his  oar 
to  be  obstructed  even  by  an  inch,  and  any  one  whose  back  or  head 
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came  in  the  way,  was  renunded  of  the  impropriety  by  a  dig  from  the 
end  of  it  at  every  stroke,  until  he  withdrew  within  his  proper  limits. 
About  these  matters,  (which,  however,  were  confined  entirely  to  the 
management  of  the  boat,  &c.,  and  respected  exclufflvely  the  public 
interests,)  they  never  argued  nor  attended  to  arguments,  but  quietly 
persisted  in  doing  as  they  thought  proper. 

The  immediate  shore  on  our  course  this  afternoon,  was  lower  tiian 
we  had  had  it  since  leaving  6ros*Gap ;  rounded,  gradual  slopes  of 
rock  down  to  the  water,  bare  in  some  places,  and  the  rest  covered 
with  a  scanty  growth  of  trees.  At  some  distance  back,  rounded  lulls 
rose  tp  a  greater  height. 

We  were  struck  here  and  elsewhere  by  the  regular  succession  of 
coves  and  points,  owing  apparently  to  the  trap-dykes,  which,  instead 
of  being  more  easily  decomposed  than  the  surrounding  rock,  and  thus 
forming  chasms,  as  on  the  other  side  of  the  bay,  were  here  harder, 
and  so  stood  out  from  the  rest.* 

At  several  places  we  observed  terraces,  and  carried  two  of  them, 
at  various  heights,  but  preserving  their  relative  positions,  about  two 
miles,  to  the  Riv.  a  la  Chienne,  where  they  turned  up  the  valley  and 
extended  along  its  left  bank  as  fax  as  we  could  see,  having  an  elevar 
tion  of  about  two  hundred  feet.  Here,  according  to  intention,  we 
encamped  at  sunset,  fifteen  miles  from  our  starting  place.  This 
river  is  deep,  and  about  ten  fathoms  wide,  umber-colored  as  usual, 
with  a  broad  expansion  inside,  which,  witiii  the  wideness  of  the 
valley  and  the  scanty  growth  on  the  terraces  (doubtless  of  sand) 
forming  its  left  bank,  permitted  an  extensive  view  up  the  stream 
into  an  amphitheatre  of  high  rounded  hills,  behind  which  the  sun  was 
setting.  There  are  rapids  and  a  fall  of  about  ten  feet  a  quarter  of 
a  mile  up.  We  pitched  our  tents  on  a  spit  of  sand,  broad  at  the  base, 
and  running  out  in  i^  point  across  the  mouth  of  the  stream  to  within 
a  few  yards  of  the  steep  rock  of  the  right  bank.  Just  inside  the 
point,  the  bottom  sunk  sheer  down  twenty  feet.  Outside  there  is 
a  bar,  having  only  a  few  feet  of  water  on  it. 

One  of  the  men  collecting  firewood  on  the  banL  found  a  bear's 

*  This  contrast  between  the  different  dykes  induced  the  Professor  to  examine  into 
their  relative  ages,  and  thus  led  to  the  Tiews  set  forth  in  the  paper  on  the  Outlines  of 
the  Lake. 
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akull,  with  two  shoulder-blades  and  some  vertebrse,  stuck  in  the 
crotch  of  a  tree.  The  jaws  were  very  neatly  bound  together  with 
wtOtapy  and  the  bones  painted  with  broad  stripes  of  black  and  Ver- 
million. Inside  of  the  skull  was  some  tobacco,  plugged  in  with  birch 
bark.  This  is  said  to  be  a  common  token  of  an  Indian  grave,  mark- 
ing the  dead  as  a  brave  hunter.  On  the  bank  above  were  remuns 
of  an  Indian  lodge. 

July  10th. — ^Veiy  cool  this  morning.  The  rocks  on  our  course 
uniformlj  sloping  south-west  to  the  water,  in  consequence,  the  Profes- 
sor siud,  of  glacial  action.  He  explmed  that  in  order  to  form  satis- 
factory evidence  of  the  action  of  ice,  it  was  necessary  that  the  slopes 
and  the  rounding  and  scratching  of  the  surface  should  have  a  direc- 
tion different  from  the  stratification  of  the  rock. 

We  passed  this  morning  several  mining  ^'  locations,"  indicated  by 
poles  set  up  on  the  rocks.  At  "  Les  Ecrits  "  were  rude  pictures  of 
canoes,  caribou,  horses,  snakes,  &c.,  cut  out  of  the  black  lichens,  on 
a  perpendicular  face  of  rock.  We  stopped  to  lunch  at  a  rocky  point 
forming  a  shelf  nearly  level  with  the  water,  which  was  thirty 
feet  deep  alongside.  To  this  the  canoes  were  moored  by  a  moun- 
tain-ash sapling  at  head  and  stem,  the  small  end  tied  to  the 
canoe,  and  the  large  end  loaded  with  large  stones.  One  of  the  men 
shot  a  spruce  partridge,  (^Tetrao  eanadefmSj^  the  first  we  had  seen, 
though  they  are  said  to  be  abundant  here. 

I  climbed  up  the  point,  and  on  the  top  entered  a  thick  growth  of 
shrubs,  Labrador  tea,  and  various  species  of  Yaccinium.  The  whole 
surface  of  the  ground  was  covered  with  rich  green  moss  (^Sphagnum)  ^ 
spreading  over  the  loose  rocks  a  uniform  velvet  carpet,  into  which 
I  several  times  sunk  to  my  middle.  Larches  began  to  appear.  The 
woods  much  like  those  of  northern  New  England,  except  the  prom- 
inence of  the  lichens  and  mosses  here,  and  the  smaller  size  of  the 
trees.  Contrary  to  my  expectation,  and  to  what  had  been  told  me  of 
the  country,  the  forests  are  not  remarkably  dense,  and  there  is  rarely 
any  difficulty  in  penetrating,  except  in  the  cedar  swamps.  The 
ground  is  generally  rough,  since  it  is,  in  fact,  the  broken  slope  of  the 
lake  shore.  We  never  penetrated  far  into  the  interior,  which  is  said 
to  be  in  general  thinly  wooded.  The  most  striking  feature  of  these 
woods  is  their  stiUness  and  loneliness,  though  as  to  this  the  season  must 
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be  taken  into  aocoant.  Even  in  MawBadingetts,  in  July  and  Aagnst, 
there  are  comparatiTely  few  birds  to  be  aeen  or  heard,  and  travel- 
lers, among  odiers  Prince  Max  of  Nenwied,  (who  is  a  natoralist  to 
boot,)  have  founded  on  this  fiict  very  fidse  oonclaacms  as  to  the 
scarcity  of  birds  in  the  United  States.  The  tmth  is  that  owing  per* 
haps  to  ike  absence  of  marked  climatic  diviaons,  the  birds  of  this 
country  extend  their  migration  very  &r,  so  that  any  snch  comparison 
should  be  made  m  spring  or  fidl.  Then  much  allowance  must  be 
made  for  the  change  wrought  by  dvilization.  Birds  and  animals 
(except  the  carnivorous  ones,)  always  increase  about  settlements ; 
a  well-known  fiict  which  our  experience  confirmed,  for  about  the  posts, 
and  at  the  Sault,  both  were  always  more  numerous  than  elsewhere. 
In  Chicago,  a  few  years  ago,  a  gentieman  told  me  that  tiie  grouse 
and  quails  had  increased  in  that  neighborhood  ei^t-fold  within  his 
recollection ;  I  myself  saw  numbers  of  quails  in  the  mun  street  and 
on  the  houses,  and  was  assured  that  they  sometimes  entered  the  shops. 
The  cause  is  simply  the  increase  of  food.  Even  deer  continue  to 
increase  for  some  time  about  settiements. 

The  shore  now  became  lugher  and  more  precipitous,  until  at  Les 
Ecourts,  marked  on  Bayfield's  chart,  ^^  no  landing  for  boats,"  the 
clifi  of  sienite  rose  to  the  height  of  eight  hundred  feet  above  the 
lake.  Here  were  swarms  of  swallows,  and  a  pair  of  sparrow-hawks, 
the  mvariable  inhabitants  of  these  cliib.  Michipicotin  Island  was  now 
plainly  visible  to  the  south,  distant  about  ten  miles.  We  had  intended 
to  take  it  on  our  way,  but  decided  to  put  this  off  until  our  return. 

The  sunset  was  beautiful,  but  autumnal ;  the  clouds  in  large  well- 
defined  masses,  tinged  with  a  suffused  roseate  hue.  Afterwards  the 
air  became  cool.  It  was  mne  o'clock  when  we  encamped,  on  a 
beach  just  inside  of  Otter  Head.  The  bateau,  which  had  detained 
us  much  during  the  day,  remained  behind  at  dark.  The  "  Dancing 
Feather,"  on  the  other  hand,  had  the  start  of  our  two  canoes,  and 
went  round  the  Head. 

The  beach  where  we  landed  rose  some  twenty  feet  fix)m  a  narrow 
margin  on  the  water,  at  an  angle  of  twenty  to  thirty  degrees.  The 
little  semi-circular  plateau  above  seemed  by  the  dim  light  to  be  8ur> 
rounded  on  all  sides  by  a  dense  forest.  In  stumbling  about  after 
drift-wood,  we  made  tiie  discovery  that  the  upper  part  of  the  beach 
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was  strewn  with  lichens,  in  large  tufts  or  clods,  often  eight  to  ten 
bches  deep  bj  eighteen  inches  to  two  feet  across  ;  a  few  armfuls  of 
tins  made  a  very  comfortable  bed.  After  the  sunset  faded,  the 
moon  shone  out  brilhantlj,  and  we  sat  on  the  edge  of  the  slope  talk- 
ing of  many  things,  long  after  our  men  were  snoring  comfortably 
under  the  shelter  of  the  canoes  l)elow. 

July  \lth, — ^Daylight  showed  us  that  our  plateau  was  a  niche  cut 
in  the  rock,  which  rose  steeply  and  with  great  regularity  from  all 
ddes,  fringed  and  covered  with  trees.  We  rounded  the  point  of 
Otter  Head,  so  called  from  an  upright  parallelogram  of  rock,  (hav- 
ing, however,  so  far  as  I  could  see,  no  particular  resemblance  to  the 
head  of  an  otter,)  resting  on  the  top  of  the  point,  and,  joining  the 
^'  Dancing  Feather  "  at  breakfast  time,  we  put  ashore  and  decided 
to  wut  for  the  bateau.  On  the  way  a  solitary  Indian,  excessively 
dirty  and  ragged,  came  off  in  his  canoe  to  sell  us  &h,  and  turned 
oat  to  be  the  hrother4n-law  of  one  of  our  men,  a  very  decent-look- 
ing Canadian  Frenchman. 

The  woods  here  also  carpeted  with  moss,  and  sprinkled  with  Linnssa 
and  bunch-berry  ;  here  also  we  found  very  few  flies,  and  began 
to  ^ve  some  credence  to  the  assertion  of  some  of  the  men,  that  they 
disappear  towards  the  end  of  this  month.  Perhaps  the  change  of 
temperature  may  render  them  sluggish,  for  we  had  now  crossed  the 
48tii  degree  of  latitude,  and  the  greatest  heat  of  summer,  in  these 
northern  regions  coinciding  more  nearly  with  the  solstice,  was  now 
past. 

One  of  my  companions  and  myself  making  the  circuit  of  a  muddy 
pond,  formed  by  the  damming  up  of  a  small  stream  by  the  lake  beach, 
incautiously  attempted  to  return  through  a  patch  of  burnt  arbor 
vitses.  It  is  difficult  to  persuade  one's  self  at  a  short  distance  that 
these  burnt  places  are  so  impracticable  as  they  really  are,  even  though 
oue  may  have  had  full  experience  of  them  before.  You  can  see 
through  the  trees  every  where,  and  the  ground  is  plainly  visible 
among  the  stumps.  But  when  fairly  engaged,  you  find  the  fallen 
tnmks  are  piled  together  in  such  wild  confusion  that  you  seldom  touch 
the  ground  at  all,  but  are  obliged  to  get  along  squirrel  fashion  (only 
not  so  quickly  and  easily),  by  climbing  and  jumping  from  one  log  to 
another.    Moreover  the  effect  of  the  fire  is  not  at  all  uniform ;  some 
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of  the  wood,  without  much  change  of  the  outside,  is  converted  into 
mere  punk,  so  that  if  you  step  on  it  you  are  precipitated  among  the 
charred  logs,  and  in  your  passage  made  feelingly  aware  that  many 
of  the  small  branches  and  ends  have  been  merely  sharpened  and 
hardened  by  it  into  spikes.  So  slow  and  laborious  was  our  progress 
that,  haying  with  great  difficulty  made  my  way  to  the  edge  of  the 
pond,  I  waded  along,  with  the  water  up  to  my  middle,  in  several 
inches  of  mud,  as  far  as  the  fallen  trees  would  allow,  rather  than  take 
to  the  bank.  We  were  about  twenty  minutes  in  making  less  than  a 
quarter  of  a  mile,  and  my  companion  assured  me  that  once  on  the  south 
shore  of  the  lake  it  took  him  a  whole  day  of  hard  work  to  get  over 
seven  miles  of  this  ground. 

The  shore  now  became  very  varied  and  broken ;  not  very  abrupt,  but 
rounded  hills  and  points  of  considerable  size  coming  successively  in 
sight,  and  on  the  water-side  numerous  picturesque  wooded  islets  of 
granite,  with  abrupt  faces  towards  the  south,  and  polished  and  ro\md- 
ed  slopes  northward.  Wide  trap-dykes  in  the  reddish  siemte  rock 
all  ground  down  to  an  even  surface.  The  wind  blew  in  pu&  from 
the  N.  W.,  alternating  with  dead  calms.  The  fluctuation  of  temper- 
ature was  astonishing.  So  long  as  it  was  calm,  the  unclouded  sun 
beat  down  upon  us  with  all  the  fervor  of  our  own  Julj,  but  the  mo- 
ment the  wind  sprung  up  it  was  October. 

Evening  coming  on,  the  bateau  and  the  ^^  Dancing  Feather"  en- 
camped, but  we  in  the  other  two  canoes  decided  to  keep  on  to  the  Pic 
(Peek),  which  was  only  ten  miles  off.  Not  that  we  were  particularly 
anxious  to  get  on,  but  having  hitherto  taken  the  journey  rather  leisurely 
we  thought  the  men  seemed  inclined  to  take  advantage  of  our  good 
nature.  So  after  tea  we  started  again,  the  moon  shining  brightly 
and  the  sunset  just  fading  away. 

The  Northern  Lights,  visible  to  some  extent  almost  nightly,  were 
unusually  beautiful  this  evening,  forming  three  concentric  bows  in 
the  north,  the  upper  one  about  thirty  degrees  from  the  horizon.  From 
this  bow  as  a  base  sprang  up  long  flickering  streamers,  quite  to 
the  zenith,  where  there  was  aflecky  appearance,  as  if  of  light  clouds, 
which,  however,  were  stationary.  Hence  radiated  tremulous  flashes 
of  light  toward  every  point  of  the  compass. 

We  reached  the  Pic  about  one  o'clock,  the  moon  down,  and  no 
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objects  discernible  except  some  Indians  and  their  dogs,  and  the  indis- 
tinct forms  of  their  lodges  on  the  beach. 

Jvhf  12tA. — ^Before  we  were  stirring  this  morning,  our  friends  of 
the  "  Dancing  Feather"  made  their  appearance,  and  we  learned  to 
our  surprise  that  the  j  had  been  encamped  for  some  time  and  had 
already  finished  their  breakfast.  The  fact  was  their  yoyagears  were 
a  Uttle  pqued  at  eur  having  pushed  on  ahead  of  them,  and  were 
resolved  we  should  not  gain  any  advantage  by  it.  So  getting  up 
very  early  tiiey  came  up  with  all  speed,  and  silentiy  passing  the  spot 
where  we  were  encamped,  pitched  their  tent  at  some  distance  beyond, 
and  made  haste  to  get  breakfast  before  we  were  up. 

The  Pic  is  a  post  of  the  Hudson's  Bay  Company ;  the  smallest 
of  the  three  on  the  lake* ;  the  name  is  derived  not  as  we  at  first 
supposed,  firom  the  pointed  hills  across  the  river,  but  from  an  Indian 
word,  Peek  or  Neepeek,  signifying,  I  believe,  "  dirty  water."  The 
same  word  occurs  in  Neepeegon.  It  js  situated  near  the  mouth  of  a 
rather  sluggish  stream  of  turbid,  brown  water,  about  two  hundred 
and  fifty  yards  broad,  flowing  through  a  valley,  wide  near  its  mouth 
and  narrowing  higher  up,  apparently  a  delta  of  the  river.  There 
are  considerable  falls  at  some  distance  up  the  river.  A  sand-bar,  on 
which  there  are  six  feet  of  water,  extends  across  its  mouth,  and  par-- 
ticularly  on  the  northern  side  there  is  a  very  broad  beach  of  while 
sand,  like  that  of  the  sea-shore,  drifted  into  hills,  and  at  the  top  of 
the  beach  into  a  high  ridge  or  dune,  like  that  at  Michipicotin,  but 
smaller,  whence  there  is  a  steep  descent  into  the  pitch-pine  woods 
behind  the  post.    Near  the  beach  is  a  remarkable  dyke  of  pitchstone. 

The  establishment  consists  of  a  number  of  whitewashed  red-trimmed 
buildings  of  one  story,  like  the  fishermen's  cottages  of  our  coast,  rang- 
ed round  a  hollow  square  and  surrounded  by  a  high  palisade.    The 

*  The  foUowing  lists  of  the  furs  obtained  for  the  two  last  yean,  as  giyen  by  Mr. 
Beggs  to  one  of  the  gentlemen  who  remained  behind  here,  may  be  of  some  value  as  an 
indication  of  the  relatire  abundance  of  the  different  species : — 1847, — ^bears,  21,  beayers, 

125,  lynxes,  237,  fishers,  83,  cross  foxes,  6,  red  do.,  18,  silver  do.,  3,  martins,  710,  minks, 
297,  musk-rats,  2,450,  otters,  137,  wolverine,  1,  ermines,  32.— 1848,— bears,  20,  beavers, 

126,  lynxes,  61,  fishers,  66,  red  foxes,  6,  white  foxes,  6,  martins,  1,167,  minks,  402, 
musk-rats,  1,999,  otters,  179,  ermines,  118.  The  inverse  proportions  of  lynxes  and  ma^ 
tins  confirm  what  Mr.  Swanston  said.  It  is  to  be  observed  that  the  number  of  hunters 
is  much  smaUer  here  than  at  either  of  the  other  posts. 
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ground  inside  of  this  courtyard  is  covered  with  plank,  and  a  plaok 
road,  also  enclosed  by  a  palisade,  leads  up  the  slope  from  the  riyer 
to  the  gate-way,  which  is  surmounted  by  a  sort  of  barbican. 

July  IZth. — ^There  was  a  dense  mist  and  an  easterly  wind  this 
morning,  much  like  one  of  our  chilly  sea-fogs.  This  was  the  first  in- 
stance of  fog  after  sunrise  we  had  met  with  on  the  lake,  though  it  was 
often  foggy  early  in  the  morning.  The  air  was  never  colder  than  the 
water,  so  that  condensation  could  take  place  only  when  the  saturated 
atmosphere  was  cooled  by  the  lake,  unresisted  by  the  action  of  the 
sun,  that  is,  before  sunrise.  That  the  air  was  full  of  moisture 
seemed  to  be  shown  by  the  fact  that  we  could  often  see  our  breath 
when  the  air  was  by  no  means  cold,  the  atmosphere  being  so  charged 
with  moisture  as  to  raise  the  dew  point,  or  degree  of  temperature  at 
which  the  vapor  becomes  visible,  unusually  high. 

The  pitch-pine  woods  behind  the  post  had  been  burnt  over,  and 
the  trees,  though  yet  stancUng,  were  mostly  dead,  affording  food  for 
myriads  of  wood-beetles,  (^Momhamvs  Scutellaria,^  whose  creaking 
resounded  on  all  sides.  These  in  their  turn  were  fed  upon  by  the 
Canada  jays,  and  by  two  rare  species  of  woodpeckers,  (P.  arcticus, 
and  P.  hinyiuB.^  The  arcticus  in  particular  was  veiy  abundant 
and  noisy,  having  a  shriU,  starUing  cry. 

•The  Professor  got  a  number  of  fishes,  among  others  a  brilliant 
green  pickerel,  a  new  species.  A  sturgeon  was  caught  in  the  river 
opposite  our  tent,  in  a  net  belonging  to  one  of  the  Indians,  who  dis- 
patched him  after  some  contest,  with  a  fish-spear.  Prof.  Agassiz  re- 
quested me  to  make  a  sketch  of  this  fish,  which  was  some  four  or  five 
feet  long.  This  took  some  time,  and  meanwhile  we  observed  that  all 
the  mhabitants  of  the  lodge  to  which  it  belonged  were  assembled  and 
crouching  m  a  row  in  front  of  us.  We  supposed  this  to  be  mere  curi- 
osity, but  one  of  our  men  happening  to  come  up,  discovered  that 
the  whole  family  had  been  without  food  all  day,  and  were  waiting 
to  eat  the  fish  as  soon  as  we  were  done  with  it.  We  were  shock- 
ed at  having  committed  such  a  breach  of  propriety,  but  the  sketch 
not  bemg  finished,  we  proposed  to  them  to  lunch  meanwhile  on  some 
of  our  pork  and  biscuit,  to  which  they  readily  agreed. 

July  l^ih. — Started  this  morning  with  a  strong  head  wind.    We 
were  obliged  to  leave  behmd  one  of  our  number,  who  had  been  ailing 
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with  a  feverish  attack  ever  smce  Mica  Bay,  and  was  now  pro 
noanced  bj  the  medical  men  too  ill  to  proceed.  Fortunately  we  were 
able  to  leave  him  in  good  hands.  One  of  the  party  volunteered  to 
stay  with  him,  and  Mr.  and  Mrs.  Beggs  gave  him  the  best  accommo- 
dation the  post  afforded. 

This  was  the  only  case  of  sickness  during  our  excursion,  although 
the  mode  of  life  was  qmte  new  to  most  of  us,  and  some  degree  of  hard- 
ship was  anticipated.  But  speaking  for  myself,  the  only  serious  in- 
convenience was  the  scorching  heat  of  the  sun,  which  severely  blis- 
tered the  skin  wherever  exposed. 

Our  course  this  forenoon  fortunately  lay  through  a  labyrinth  of 
islands,  by  which  we  avoided  the  force  of  the  wind  somewhat.  Just 
after  leaving  the  Pio  we  passed  through  a  rive^like  channel,  about 
fifteen  feet  wide,  the  steep  sides  of  which  were  deeply  scored  in  a  di- 
rection diagonal  to  the  chasm,  showing,  the  Prof,  said,  that  the  body 
by  which  the  marks  were  made,  had  a  momentum  sufiScient  to  disre- 
gard the  shape  of  the  ground  over  ^hich  it  passed.  The  striae  here- 
abouts were  inclined  at  an  angle  of  39^  with  the  surface  of  the 
water. 

We  stopped  for  lunch  on  a  point  covered  with  Vaccinium  viiffino- 
turn,  and  similar  shrubs.  The  slimy  water-plants  floating  along  this 
point  were  filled  with  astonishing  ^umbers  of  drowned  insects,  and 
many  fine  specimens  were  obtained.  From  here  it  was  neces- 
aary  to  make  a  traverse  of  some  thr^e  or  four  nules  with  quite  as 
much  wind  as  we  could  stand  up  to.  This  brought  us  into  a  cluster 
of  islets  abreast  of  Pic  Island,  a  fine  bold  peak"  seven  or  eight  hun- 
dred feet  high,  stretching  off  into  a  rocky  ridge.  The  whole  skeleton 
and  structure  of  the  peak  were  distinctly  visible,  from  the  effects  of 
a  fire  that  had  streamed  up  the  side  of  the  mountain  from  a  cove 
on  the  north,  where  there  is  a  camping-ground.  The  Indians  and 
voyageurs  in  their  carelessness  and  waihtonness  allow  their  camp-fires 
to  extend  into  the  woods,  which  on  these  rocky  slopes  are  dry  and 
inflammable.  The  consequence  is  that  the  foliage  of  the  trees  being 
destroyed  and  their  roots  killed,  they  no  longer  hold  together  the  soil, 
and  it  is  accordingly  swept  off  by  the  next  rains,  leaving  a  clean  sur- 
face of  white,  calcined  rock  for  Nature  to  cover  again  in  the  course 
of  ages,  by  the  slow  succession  of  lichens,  shrubs  and  trees. 

6 
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While  passing  Una  island,  two  canoes  came  in  sight  from  the  op- 
posite direction,  evidently  making  a  wide  traverse  for  the  Pic.  They 
passed  rapidly  along  under  sail  too  &r  off  to  be  spoken,  but  we  had 
no  doubt  that  it  was  Gov.  Simpson  of  the  Hudson's  Bay  Company, 
who  was  expected  at  the  Pic  on  his  annual  tour.  We  afterwards 
learned  that  this  conjecture  was  correct,  and  that  he  arrived  about 
eight  o'clock  that  evening,  thus  making  in  three  hours  (for  it  was 
about  five  when  we  passed  them,)  what  we  had  taken  all  day  for. 

The  (jovemor  is  much  noted  for  his  rapid  travelling.  On  one 
occasion  he  is  said  to  have  dined  one  day  at  the  Sault,  and  break- 
fasted the  next  at  Michipicotin,  a  distance  of  one  hundred  and  twenty 
miles.  We  encamped  this  evening  on  a  most  picturesque  rocky  islet 
near  the  shore,  where  we  slept  on  natural  beds  of  solid  moss  and 
huckleberry  bushes,  a  foot  deep. 

July  15th. — ^Ram  early  this  morning,  but  cleared  away  cold,  with 
an  autumnal  sky  and  high  wind.  We  passed  the  Slate  Islands,  high 
and  blue,  at  the  distance  of  seven  or  eight  miles,  and  ran  into  a 
cove,  at  the  bottom  of  which  opened  what  seemed  to  be  a  well-ordered 
lawn,  with  balsam  firs  and  larches  judiciously  disposed  at  intervals. 
In  landing,  the  rich  green  grass  turned  out  to  be  bear-berry,  and 
the  soil  mere  sand,  which  the  bear-berry  loves,  but  which  accounted 
for  the  scantiness  of  trees. 

The  woods  were  crossed  and  recrossed  in  every  direction  by  rabbit 
(or  rather  hare)  paths,  and  we  saw  some  trails  that  some  of  us  &n- 
cied  might  be  caribous',  with  many  tracks  of  a  dog  or  wolf.  Caribous 
are  found  all  through  this  region,  but  not  in  great  abundance.  An 
Indian  who  passed  last  winter  on  Isle  St.  Ignace,  killed  twenty-five 
caribous  in  the  course  of  the  winter,  and  was  thought  to  have  done 
very  well.  We  saw  here,  for  the  first  time.  Partis  hudBorUetiBj  in 
company  with  a  number  of  its  cousins,  the  chickadees,  firom  which  it 
was  to  be  distinguished  only  by  its  brown  head,  its  slenderer  and 
higher  note,  and  a  slight  difference  in  habit,  fluttering  more  about  the 
ends  of  the  twigs. 

We  made  a  long  stay  here,  and  some  of  the  men  amused  themselves 
with  lighting  a  fire,  which  unfortunately  ran  along  the  ridge  of  the 
beach,  and,  in  spite  of  their  utmost  exertions,  marched  with  a  broad 
front  into  the  woods.    It  was  an  exciting  spectacle,  the  eagerness  of 
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the  flames  to  seize  upon  each  fresh  tree,  winding  round  it  like  ser- 
pents, crackling  and  rushing  furiously  through  its  branches  to  the 
top,  until  every  fragment  of  dry  bark,  lichen,  &c.,  was  consumed. 
The  fire  seems  too  dainty  to  take  the  more  solid  parts,  and  so,  for 
instance,  the  bunch  of  upright  cones  at  the  top  of  the  balsams,  re- 
mains distinguishable  in  the  forest  as  a  blackened  tuft.  Our  beautiful 
bear-berry  lawn  looked  now  more  like  a  peat-bog.  When  we  left, 
the  fire  was  in  full  progress,  and  was  probably  stayed  only  by  a 
swamp  beyond. 

Nature,  however,  generally  provides  that  no  land  that  can  be  of 
mucli  value  to  man  shall  be  subject  to  this  fate,  for  the  heavily-lim- 
bered (and  thus  fertile)  land  of  these  latitudes  is  mostly  too  wet  to 
bum,  except  the  solitary  birches,  which  if  you  set  a  torch  to  them, 
go  ofF  like  rockets,  but  do  not  set  fire  to  the  other  trees. 

We  passed  terraces  several  times  to-day,  and  in  one  place  in  par- 
ticular, on  a  grand  scale  at  the  bottom  of  a  bay,  forming  a  series  of 
vast  unbroken  arcs  of  about  a  mile  chord,  ascending  one  above  the 
other  to  the  height  of  several  hundred  feet,  and,  from  the  scantiness 
of  the  vegetation,  evidently  composed  of  sand. 

Camped  on  a  beach  of  coarse,  dark  sand,  under  a  high  abrupt  prom- 
ontory, enclosing  it  with  precipitous  walls.  Among  the  rocks  in  our 
neighborhood  were  discovered  veins  of  copper,  suggesting  to  the  Pro- 
fessor some  remarks,  which  he  illustrated  on  his  black  canvas, 
pinned  against  the  side  of  his  tent : 

"  Yeins  are  formed  sometimes  by  the  cracking  of  igneous  rocks  as  they 
cool ;  sometimes  also  by  the  subsidence  of  strata ;  cracks  being  formed,  are 
filled  from  the  melted  mass  below,  pressed  upon  by  sinking  strata  and 
thus  forced  upwards,  or  thrown  up  by  other  causes.  The  injected  mass, 
even  though  originally  the  same  as  that  into  which  it  penetrates,  may  yet  pro- 
duce a  vein  of  a  different  character,  from  the  difference  of  cooling.  Where 
the  injected  mass  is  very  great  it  alters  the  surrounding  rock,  more  or  less 
in  proportion  to  its  vicinity  to  the  melted  substance.  In  these  metamorphic 
rocks,  as  they  are  called,  such  as  we  have  seen  in  great  abundance 
throughout  our  passage  along  the  lake  shore,  there  is  accordingly  the 
greatest  variety  of  character,  and  one  species  of  rock  passes  into  another  by 
so  many  intermediate  forms  that  it  is  often  difficult  to  say  what  name  should 
he  given  to  it,  the  rock,  originally  sandstone,  perhaps,  with  various  admix- 
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tares,  being  changed  into  sienite  or  porpbjrry.  or  into  rock  partaking  in 
yarions  degrees  of  the  characters  of  both,  bj  the  influence  of  large  yeins  of 
melted  materials.  Metallic  veins  are  sometimes  formed  in  the  same  way, 
by  injection,  and  they  also  in  the  same  manner  modify  the  soiroanding  rock, 
as  in  the  instance  before  ns.  Sometimes,  also,  they  are  formed  by  smblima- 
tion  into  creyices,  or  by  electro-magnetic  action,  caosing  an  interchange  of 
particles  between  yarioos  parts  of  ihe  rock." 

Juli/lGih. — ^Early  this  forenoon  the  Zsland  of  St.  Ignace  ap- 
peared looming  up  in  the  distance.  We  passed  the  '^  Petits 
Ecrits/'  a  rock  ornamented  with  representations  of  various  ani- 
mals, canoes  full  of  men,  &c.,  together  with  various  fabulous  mon- 
sters, such  as  snakes  with  wings,  and  the  like,  cut  out  of  the 
lichens ;  the  work  of  the  Indians,  or  perhaps  of  stray  miners  or  search- 
ers for  copper,  who,  as  appeared  by  dates  and  initials,  have  adopted 
from  them  this  mode  of  attracting  the  attention  of  the  passer-by. 
These  pictures  were  of  various  dates,  as  was  shown  by  the  various  de- 
grees of  distmctness,  as  the  rock  was  either  quite  laid  bare,  or  the  black 
lichens  had  more  or  less  completely  recovered  possession  of  it.  We 
now  entered  the  vast  archipelago  of  islands  occupying  the  whole 
N.  W.  comer  of  the  lake,  as  far  as  Pigeon  Biver,  a  distance  of  about 
two  and  a  half  degrees  of  longitude,  viz. :  from  87**  30 '  to  90**  W. 
It  is  difiScult  to  convey  any  notion  of  the  vast  number  of  islets  and 
rocks  in  this  part  of  the  lake.  Capt.  Bayfield  in  his  (unpublished) 
chart  of  Lake  Huron,  is  said  to  have  laid  down  thirty-^  thousand 
islands,  on  twenty  thousand  of  which  he  has  landed ;  the  number  in 
Lake  Superior  cannot,  I  should  suppose,  fall  much  short  of  this.  In 
both  lakes  the  islands  lie  almost  exclusively  along  the  northern  and 
eastern  shores.  In  Lake  Superior,  with  the  exception  of  the  group 
called  the  Apostie's  Islands,  there  are  very  few  islands  on  the  south 
shore,  or  on  the  north-west  shore  beyond  Pigeon  Biver.  In  Lake 
Huron  there  is  scarcely  an  island  outside  the  Georgian  Bay,  and  in 
the  lower  lakes  islands  are  almost  entirely  wanting. 

As  we  were  passing  imder  an  overhang^ig  cliff  where  nests  of  the 
barn-swallow  were  niched  into  the  rock  within  reach  of  the  hand, 
an  Indian  in  his  canoe  with  his  squaw  and  child  suddenly  glided 
alongside  from  some  cove,  and  offered  fish  in  exchange  for  tobacco. 
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He  was  a  huge  fellow,  with  a  great  head,  covered  with  diflheyelled  hair, 
jet  not  illHshapen,  and  having  something  of  the  picturesqueness  of  a 
bowlder  of  granite.  The  woman  had  on  a  sort  of  cloak  of  white  hare- 
skins,  with  a  hood  attached,  whi(^  was  drawn  up  over  her  head.  Some- 
body gave  the  man  a  cigar,  and  showed  him  which  end  to  put  into  his 
mouth  and  how  to  light  it,  which  he  did,  and  smoked  away  very  clev- 
erly. Signs  were  made  to  him  to  give  the  woman  a  puff,  but  she  un- 
luckily put  the  lighted  end  into  her  mouth,  and  after  that  good- 
naturedly  but  firmly  declined  to  have  anything  to  do  with  these  new- 
&ngled  pipes.  ^ 

The  wind  meantime  had  risen,  and  coming  out  from  the  lee  of  the 
islands  into  an  open  bay,  we  found  the  head  wind  and  sea  too  strong 
to  be  contended  with,  and  so  put  back  into  a  cove,  the  entrance  of 
which  we  had  just  passed.  Pas^g  through  a  narrow  strait  we  came 
into  a  quiet  bay  that  seemed  like  a  land-locked  lagoon,  but  was  in 
fact  separated  firom  the  lake  only  by  a  couple  of  islands.  The  sddes 
of  the  cove  rose  steeply  from  the  water's  edge  with  only  a  narrow 
circlet  of  sand  between  the  water  and  the  trees,  in  some  places  hardly 
leaving  room  to  pass  outside.  GQms  protected,  the  little  bay,  with  its 
fringe  of  birches  and  arbor-vitses,  as  unruffled  as  some  inland  pool  of 
a  still  September  afternoon,  presented  a  strong  contrast  with  the 
turbulence  of  the  weather  without.  I  climbed  up  the  steep  bank, 
which  was  everywhere  covered  with  deep  beds  of  moss,  and  penetra- 
ted with  some  difficulty  to  the  outside  of  the  island,  for  an  island  it 
was,  and  the  reader  must  understand  that  at  the  ^^  Petits  Ecrits"  we 
quitted  the  shore,  which  here  trends  to  the  northward,  and  pursued 
a  westerly  course  among  the  almost  continuous  islands,  intending  to 
pass  outside  of  St.  Ignace. 

The  spruce  woods  here  were  very  dense,  and  encumbered  with 
&Uen  birch  trunks,  as  if  the  spruces  had  usurped  the  place  of  a 
birch  forest  Part  way  a  sort  of  path  was  broken,  and  fresh  tracks 
of  some  large  animal,  sinking  a  foot  deep  into  the  moss ;  —  prob- 
ably a  lynx,  as  they  abound  here.  Hare  tracks  in  all  directions. 
Snares  were  set  in  the  evening,  and  two  hares  caught.  The  method 
of  setting  these  snares,  which  is  extensively  practised  by  the  Indians, 
IS  tins.  A  well-frequented  hare-path  being  selected,  is  blocked  up 
by  a  fence  of  sticks,  leaving  only  a  narrow  passage  over  which  a 
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runn'ing-noose  is  stretched ;  the  animal  in  jumping  through  gets  caught 
by  the  neck.  It  is  said  that  they  can  hardly  be  made  to  leave  the 
path,  and  they  are  thus  very  easHy  caught.  The  IniUans  rely  much 
upon  them  for  support,  particularly  in  winter. 

On  the  outside  of  the  island  were  rou^h  beaches  of  large  stones, 
and  rocky  points  agunst  which  the  waves  were  beating  furiously. 

This  evening  as  we  were  arranging  the  musquito-bar  in  our  tent 
(a  nice  job  and  one  requiring  abundance  of  light),  our  candle  proved 
to  be  missing,  and  we  supplied  its  place  by  piling  on  the  fire  a  large 
quantity  of  usnea,  which  streamed  from  all  the  trees.  This  is 
not  an  unimportant  article  in  the  economy  of  these  re^ons.  There  is 
no  better  matetrial  for  the  packing  of  specimens ;  it  makes  capital  bed- 
ding, and  it  is  so  inflammable  that  a  tree  covered  with  it  makes  the 
best  possible  beacon  or  signal-torch.  The  Indian  women  use  this  as 
well  as  moss  for  stuffing  the  bottom  of  their  portable  cradles. 

The  wind  fell  in  the  course  of  the  night,  and  there  was  rsdn  before 
morning. 

July  Vlth. — Cloudy  and  warm.  Made  a  traverse  at  sunrise  of 
three  or  four  miles,  and  then  began  agcun  to  thread  our  way  through 
endless  woody  islands  of  greenstone,  often  showing  vertical  sides. 
The  main  shore  was  now  several  miles  distant  and  constantly  reced- 
ing in  high  domed  summits.  St.  Ignace,  high  in  front,  black  to  the 
top  with  spruce  forests ;  and  a  dim,  majestic  outline  in  the  far  distance, 
seeming  only  to  divide  one  part  of  the  sky  from  the  other,  our  voya- 
geurs  declared  to  be  Thunder  Gape,  seventy  or  eighty  miles  off.  The 
ends  of  all  distant  points  were  turned  up  by  the  effects  of  the  mirage^ 
a  very  common  phenomenon  here,  owing  to  the  contrast  in  tempera- 
tures between  the  air  and  the  water. 

We  ran  into  a  narrow  bay  on  the  east  end  of  St.  Ignace,  the  bot- 
tom of  which  approached  a  peak  marked  on  Bayfield's  chart  as  thir- 
teen hundred  feet  above  the  lake.  This  bay  is  a  quiet  little  nook, 
hedged  around  with  larches  an(}  other  trees,  over  whose  tops  appeared 
the  peak.  A  small  clearing  had  been  made  here,  it  being  a  mining 
^^  location,"  and  on  a  board  fixed  to  one  of  the  trees  was  an  inscrip- 
tion signifying  that  the  spot  had  been  '^  taken  possession  of  by  the 
Montreal  Mining  Company,  June  5, 1846."  They  had  even  gone 
so  far  as  to  put  up  a  log-house,  yet  standmg  in  tolerable  repair. 
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with  a  crib  for  sleeping  in^de,  and  ^^  Douglass'  Hotel"  written  on 
a  board  by  the  door.  This  was  one  of  the  many  places  (there  are 
seyeral  on  this  island),  where  works  were  commenced  without  any 
proper  exploration  of  the  ground,  the  only  indication  of  ore  being 
some  veins  of  calc-spar,  which  by  a  too  hasty  induction  was  sup- 
posed to  be  a  sure  sign  of  copper.  Small  quantities  of  native  copper 
were  found,  but  not  sufficient  to  pay  for  the  trouble  of  getting  it. 

After  breakfast,  the  weather  being  favorable  it  was  decided  to  make 
the  ascent,  and  we  started  accordingly,  taking  a  narrow  gorge  that 
one  of  the  men,  who  acted  as  guide,  said  led  to  the  peak  ;  but  stop- 
ping behind  for  a  moment,  I  lost  the  party,  and  could  not  distinguish  * 
the  trail  amid  the  multitude  of  hare-tracks  through  the  woods.  I 
shouted,  and  was  answered  repeatedly,  but  the  voices  were  so  echoed 
back  and  forth  in  the  narrow  valley,  that  I  could  not  make  out  their 
direction,  and  went  back  to  the  camp. 

In  the  afternoon  they  returned,  reporting  a  very  fatiguing  climb, 
tiie  barometer  broken,  land  the  flies  very  troublesome.  The  black  fly 
is  fond  of  high  and  dry  situations,  and  is  always  found  in  greater  num- 
bers about  the  top  of  a  hill  than  at  the  foot.  They  had  ascended  the 
peak,  however,  and  christened  it  Mount  Cambridge,  in  case  it  had 
not  already  been  named.  The  summit  was  steep  and  rocky,  the 
rocks  polished  and  scratched  to  the  top.  Contrary  to  expectation 
they  found  no  chapge  whatever  in  the  vegetation. 

The  woods  here  were  filled  with  Idnnaea,  and  several  species  of 
Pyrola.     We  left  at  five  o'clock,  passing  outside  of  the  island. 

St.  Ignace  seems  to  be  a  collection  of  peaks,  and  in  the.  middle  a 
long  interrupted  ridge,  that  seemed  still  higher  than  Mt.  Cambridge. 
We  encamped  this  evening  on  a  long  narrow  island  lying  north  and 
south,  consisting  of  two  beaches  meeting  in  a  ridge  in  the  middle, 
and  composed  of  large  angtdar  fragments  of  porphyry  with  only  the 
comers  worn  oS!.  Each  side  of  the  island  was  ploughed  from  one 
end  to  the  other  with  furrows  a  foot  or  more  in  depth,  parallel  to  the 
water.  The  stones  were  covered  with  great  clods  of  lichen,  and  a 
few  mountain-ashes  and  spruces  grew  along  the  dividing  ridge. 

JvJy  18rt. — Started  at  sunrise  with  oyr  Indiarrubber  cloth  for  a 
sail,  the  wind  bemg  for  once  favorable.  In  rounding  the  end  of 
the  island  we  found  furrows  like  those  above  described,  but  at  right 
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angles  wi&  them,  rumung  across  the  end  of  the  island.  Our  tcioscse 
lay  through  long  river-like  channels,  formed  by  paraUel  series  of  rocks 
and  islets.  Near  evening  we  passed  a  number  of  Indian  lodges  clus- 
tered on  an  island,  with  the  usual  number  of  barking  dogs  and  squalid 
children,  and  hoped  to  get  fish  from  them,  but  thej  had  none  except 
dried,  which  is  tough  and  tasteless,  in  texture  and  appearance  some- 
what resembling  parchment. 

In  the  night  it  blew  hard  from  the  westward,  and  we  waked  up  in 
some  anxiety  lest  our  tent  should  be  capsized,  but  John  was  already 
on  hand  and  secured  it. 

July  IQih. — ^Detained  here  by  the  violence  of  the  wind  (^deffracU^ 
the  voyageurs  call  it,)  imtil  about  three  P.M.,  when  we  pushed  on 
past  Point  Porphyry,  and  encamped  in  a  deep  narrow  bay  to  the 
northward,  stopping  on  ilie  way  to  examine  an  interesting  locality 
where  altered  red  sandstone  and  trap  were  seen  in  close  contact. 

In  the  sandstone  were  ripple-marks  and  cracks,  such  as  one  sees 
in  a  dry  mud-flat.  The  surface  in  many  places  had  an  oily  smoodi- 
ness,  and  in  looking  down  upon  it  one  might  easily  have  taken  it  for 
a  bed  of  red  mud  just  left  dry. 

This  cove  was  evidently  a  &vorite  camping-ground,  from  the  marks 
of  recent  fires,  and  the  large  number  of  lodge-poles  on  the  bank. 
Near  the  water's  edge  was  a  quantity  of  spruce  bark,  saddled  in 
sheets  one  over  the  other  on  a  horizontal  stick,  like  the  roof  of  a 
house.  We  at  first  took  it  for  a  grave,  but  it  afterwards  appeared 
that  it  was  only  the  bark-covering  for  the  lodges,  thus  disposed  in 
order  to  keep  it  sound.  It  rained  hard  in  tiie  night,  with  thunder 
for  the  first  time  on  the  lake. 

Jvly  20th. — Calm  and  cloudy.  At  a  distance  to  the  northward 
were  two  twin  hills,  called  "  le$  mammelonSj*  by  the  voyageurs,  and 
by  the  Indians,  much  more  aptly,  "  the  Knees."  One  could  easily 
fancy  the  rest  of  the  gigantic  body  lying  at  ease  on  the  plateau,  witli 
the  head  to  the  north,  and  the  knees  drawn  up  in  quiet  contempla- 
tion of  the  sky  ;  perhaps  Nanaboujou,  or  the  First  Man. 

We  soon  came  in  full  sight  of  Thunder  Cape,  a  magmficent  ridge, 
1,350  feet  high,  according  to  Bayfield,  running  out  into  the  lake 
directly  across  our  path.  It  is  composed  of  metamorphosed  sand- 
stone, the  horizontal  stratification  plainly  visible,  from  a  distance,  on 
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the  face  of  liie  vertical  wall  of  basalt-^e  coIumnB  rising  out  of  the 
forest  that  clings  about  its  base  and  sides.  Near  at  hand,  the  hori- 
nmtal  lines  ^sappear,  being  in  fa^t  rather  suggested  than  clearly 
made  out,  and  only  the  vertical  chasms  are  seen.  As  we  passed  the 
end  of  the  cape  we  found  the  ridge  narrow  and  precipitous  on  both 
sides,  forming  a  wall  across  the  mouth  of  Thunder  Bay.  Another 
fragment  of  this  wall  we  had  in  the  southern  ridge  of  Pie  Island, 
on  our  left  It  is  continued  by  the  high,  narrow  islands  beyond, 
and  repeated  in  the  parallel  ridges  of  Isle  Royale. 

We  stopped  to  lunch  at  Hare  Island,  a  little  bit  of  gravel  with 
few  stunted  spruces,  but  covered  with  grass  and  an  abundance  of 
flowers.  We  now  had  before  us  a  traverse  of  about  fourteen  miles 
to  Fort  William,  the  white  buildings  of  which  were  visible  amid  the 
dark  swamp  across  the  bay. 

The  wind  was  rinng,  but  we  set  off,  and  the  boats  were  soon  far 
apart.  Our  canoe  and  the  Professor's  made  for  the  soutibemmost 
entrance  of  the  river  on  which  the  post  stands,  as  the  nearest,  and 
were  glad  to  escape  into  quiet  water  firom  the  rough  waves  of  the  bay, 
several  of  which  found  their  way  into  our  boat  in  spite  of  all  Henry's 
care  and  skiil.  The  entrance  of  the  river  is  wide  and  shallow,  en- 
closing a  large  delta,  cut  through  the  middle  by  the  stream,  so  that 
the  river  has  in  fact  three  mouths,  the  northern  and  southern  ones 
some  two  or  three  nules  apart.  Some  distance  outside  the  mouth 
die  water  became  very  shoal,  and  islands  were  forming,  on  which  a 
few  willows  had  already  taken  root. 

The  river-water  is  df  the  iisual  dark  brown,  and  tolerably  clear. 
The  banks  swampy,  densely  wooded,  and  lined  with  water-plants, 
among  otiiers  the  elegant  heads  of  the  saj^ttaria,  also  nuphar,  equi- 
setum,  bull-rushes,  &c.  Such  was  the  luxuriance  of  the  vegetation, 
that  it  reminded  one  of  a  swamp  in  the  tropics,  rather  than  of  a 
northern  river. 

The  name  of  Fort,  applied  to  this  poet  of  the  Hudson's  Bay  Com- 
pany, dates  from  the  old  days  of  the  Northwest  Company,  (to  whom 
it  formerly  belonged,)  and  their  quarrels  with  the  Hudson's  Bay. 
At  that  time  the  place  was  strong  enough  to  induce  Lord  Selkirk, 
who  came  up  with  hostile  intent,  to  take  the  trouble  to  bring  with 
him  a  field-piece,  which  he  planted  on  the  opposite  bank  of  the  river. 
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to  make  them  open  their  doors.  In  iliose  days  a  grand  annual  conn- 
cil  of  the  company  was  held  here,  and  we  hear  traditions  of  banquets, 
and  crowds  of  clerks,  and  armies  of  hangerson  of  ail  kinds.  But  all 
this  has  now  disappeared.  The  trade  has  fallen  off,  the  gross  re- 
ceipts being  now,  they  say,  only  about  «£600  per  annum ;  and  more- 
over the  Northwest  is  merged  in  its  old  rival,  and  all  those  troubles  at 
an  end,  so  that  although  the  court-yard  is  surrounded  with  a  palisade, 
and  there  is  a  barbican  gate-way,  as  at  the  Pic,  yet  these  fortifications 
are  not  very  formidable  at  present ;  the  old  blockhouse  behind  is 
falling  to  pieces,  and  the  banqueting  hall  has  probably  been  burnt  up 
for  firewood,  at  least,  we  saw  nothing  there  that  looked  like  it. 
Even  the  little  flower-garden  opening  out  of  the  stone-paved  court- 
yard was  overgrown  with  weeds. 

The  general  arrangement  here  is  much  the  same  as  at  the  oilier 
posts,  only  the  soil  (a  yeUowish  sandy  loam)  being  better,  and  the 
climate  less  severe,  the  cultivated  ground  is  more  extensive,  and 
they  have  a  herd  of  some  thirty  cows.  Sheep  also  are  kept  here, 
and  several  of  the  dogs  were  in  disgrace,  with  heavy  clogs  fastened 
to  their  necks,  for  sheep-stealing.  As  the  pasturage  on  the  other 
side  of  the  river  is  much  better  than  about  the  Fort,  these  cows  sunm 
across  regularly  every  morning  and  back  in  the  evening,  a  distance 
of  two  or  three  hundred  yards.  I  was  much  surprised,  the  morning 
after  our  arrival,  when  the  cattle  were  let  out  of  the  yard,  to  see  a 
cow  walk  down  and  deliberately  take  to  the  water,  of  her  own  accord, 
the  whole  drove  following  her,  swimming  with  only  their  noses,  horns 
and  tails  showing  above  water.  An  evolution  so  out  of  the  usual 
habits  of  the  animal,  that  I  could  account  for  it  only  by  supposing  it 
to  be  an  ancient  custom,  established  with  difficulty  at  first,  on  the 
strong  compulsion  of  necessity,  and  subsequently  yielded  to  from 
force  of  example  by  each  cow  that  successively  entered  the  herd. 

The  land  about  the  post  is  low  and  flat,  mostly  a  larch  swamp ; 
a  wide  gap  being  broken  in  the  rocky  rim  of  (he  lake  by  the 
valley  of  the  Kaministiquia.  To  the  northward  the  hills  retreat  to 
the  distance  of  eight  or  ten  miles.  Southerly  the  line  is  resumed  by 
McKay's  Mountain,  a  ridge  of  greenstone  gradually  ascending  to- 
wards the  north-west,  to  the  height  of  one  thousand  feet,  and  there 
broken  into  an  abrupt  precipice. 
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The  post  is  still  an  important  one,  as  being  the  portal  to  the  Red 
RiTer  country,  Lake  Winnipeg,  and  the  north-west,  and  furnishes 
various  supplies  to  other  posts,  among  other  things,  of  canoes,  of 
which  some  seventy  or  eighty  were  lying  here  in  store.  It  stands 
on  the  left  bank  of  the  northern  mouth  of  4he  river  Kaministiquia, 
about  half  a  mile  from  the  lake.  Outside,  close  to  the  water,  are  the 
log-cabins  of  the  Canadians  attached  to  the  post,  and  on  the  plain 
across  tiie  river  the  birch-bark  lodges  of  the  Indian  hunters. 

Mr.  Mackenzie,  the  gentleman  in  charge,  received  us  very  kindly, 
and  handed  to  us  a  number  of  letters  and  newspapers  that  had  been 
forwarded  hither  from  the  Sault,  by  the  propeller,  which  had  come 
up  the  south  shore  and  touched  at  Prince's  Location,  about  twenty 
miles  west  of  this. 

July  21«^ —  Spent  the  day  here.  "Wild  pigeons,  cross-bills,  and 
ravens  about  the  fort,  and  partridges  in  the  swamp.  Bathed  in  the 
river ;  the  bottom  inuddy,  and  the  water  warm.  Mr.  M.  says  that 
before  a  gale  from  the  northward  the  river  falls  sometimes  eighteen 
mches  in  twenty-four  hours.  This  they  supposed  to  be  owing  to  a 
heaping  up  of  the  water  on  the  southern  shore  (where  these  gales 
usually  commence,)  by  the  wind,  causing  a  corresponding  depression 
on  this  side.  The  fact,  more  accurately  described  perhaps  as  a 
difference  of  atmospheric  pressure  on  the  two  sides  of  the  lake,  was 
afterwards  confirmed  by  several  persons.  We  decided  to  ascend  the 
river  as  &r  as  the  Kakabeka  (Kah-kdhbeka)  Falls,  twenty-five  miles, 
to-morrow.  Mr.  Mackenzie  kindly  offered  to  go  with  us,  and  fur- 
nished us  with  whatever  was  necessary  for  the  excursion. 

This  evening  our  men,  with  some  of  the  employes  of  the  post,  had 
a  dance  in  a  cabin  near  the  Fort.  The  music  consisted  of  a  squeak- 
ing fiddle,  and  none  of  the  fsdr  sex  honored  the  assemblage  with 
their  presence,  yet  they  stamped  away  half  the  night  with  the 
greatest  jollity. 

July  22d, — ^We  started  this  morning  accordingly,  in  three  canoes, 
Mr.  M.  following  after  in  a  little  cockleshell  about  a  dozen  feet  long. 
The  men  in  the  two  large  canoes  were  placed  two  on  a  seat  and  fiimish- 
ed  with  paddles  instead  of  oars,  and  there  w^  a  good  deal  of  rivalry 
between  them  for  the  first  few  miles,  the  paddles  dipping  with  won- 
derful rapidity,  so  that  they  looked  like  a  row  of  tailors  sewing 
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agamsttime.  I  did  not  lime  flieir  stroke,  but  the  rate  must  haye 
been  upwards  of  sixty  dips  per  minute,  for  tiieir  common  oar-«troke 
was  forty-five  per  minute,  and  this  seemed  twice  as  quick. 

A  mile  or  two  up,  the  river  is  narrow  and  the  forest  closes  agam 
upon  its  banks,  which  are  somewhat  higher ;  the  trees  larger  than 
any  we  had  seen  on  the  lake ;  at  first  mostly  aspens,  afterwards 
spruce  and  elm.  live  or  six  miles  up,  the  banks  are  often  thirty  or 
forty  feet  high,  and  in  some  places  broken  away,  showing  horizontal 
layers  of  yellow,  sandy  loam,  occasionally  interrupted  by  sand  and 
by  narrow  beds  of  clay.  The  mar^  of  the  river  filled  wiHi  sa^ttaria 
and  other  water-plants.  Mr.  M.  says  ducks  and  geese  are  very 
abundant  here  in  spring  and  fall.  At  present  there  were  only  a  few 
creek-sheldrakes. 

The  course  of  the  river  is  very  winding,  and  our  men  cut  off  half 
a  mile  or  more  in  one  place,  by  making  a  portage  through  the  woods 
firom  one  bend  to  another.  They  carried  a  surprimng  weight  of  lug- 
gage, suspended  on  the  back  by  a  portage  strap^  a  broad  thong  of 
leather  passed  across  the  forehead. 

For  die  distance  of  eleven  miles  the  current  is  very  slug^h. 
Then  we  came  to  rapids,  where  it  was  thought  advisable  to  get  out 
and  make  our  way  by  land,  leaving  the  men  to  pole  the  canoes  up. 
We  disembarked  on  a  piece  of  marshy  bottom-land,  covered  wil^  a 
fine  growth  of  elms.  After  proceedmg  some  distance  through  rank 
grass  and  undergrowth,  we  came  to  the  bluff,  which  was  a  very  stiff 
fifteen«minutes'  climb.  This  brought  us  on  to  a  table-land  covered 
principally  with  scrub-pine  (P.  Bankncma^')  much  like  our  com- 
mon pitch-pine,  but  more  pyramidal  in  shape,  with  shorter  leaves  and 
curious  contorted  cones.  This  table-land  was  dry,  sandy,  and  thinly 
covered  with  wood,  with  wide  openings  covered  only  by  scanty,  with- 
ered grass.  The  fire  had  been  through  in  severid  places,  and 
here  woodpeckers  and  black  flies  abounded.  This  seems,  firom  what 
we  heard,  to  be  the  general  character  of  the  interior,  except  on  the 
water-courses. 

A  fast  walk  of  two  hours  and  a  half  brought  us  to  the  river, 
where  we  waited  about  an  hour  before  the  boats  made  their  appear- 
ance. All  of  them  had  touched  repeatedly,  and  received  some 
scratches ;  one  had  been  obliged  to  put  in  to  gum  up  a  leak.    We 
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reembarked,  but  the  current  mis  still  rapid ;  in  some  places  we 
estimated  it  at  six  miles  per  hour.  At  the  Decharge  des  Paresseux 
we  again  landed,  and  walked  up  some  hundred  yards  while  the  men 
pushed  the  boats  up  with  poles,  which  they  grasped  by  the  middle, 
using  the  iends  alternately  on  each  side. 

We  encamped  at  sunset,  climbing  up  a  steep  clay  bluff  to  an  open 
spot  above,  for  we  could  find  no  landing  on  a  level  with  the  water. 
Very  cold  in  fiie  evening,  silencing  the  swarms  of  musquitoes  that 
greeted  us  on  our  first  arrival. 

July  23rf. —  Very  cold  this  morning  also,  and  the  dew  heavy. 
Even  inside  of  the  tent  some  of  the  blades  of  grass  were  hung  with 
dew-drops,  and  outside  every  thing  was  as  wet  as  if  from  a  smart 
shower.  Without  breakfasting  we  walked  through  the  dripping 
woods  to  the  Falls.  On  the  way  I  noticed  an  old  martin-trap,  made 
like  the  culheaff  of  our  woods,  viz.  the  butt  of  a  sapling  arranged  to 
fan  like  a  portcullis  across  the  mouth  of  a  hole  in  which  the  bait  is 
jdaeed.  We  came  out  first  in  an  open  space,  bounded  by  a  broken 
diff  of  slate-rock,  whence  we  could  hear,  but  not  see  the  cataract. . 
The  river  here  flows  between  high  perpendicular  walls  of  rock,  and 
here  commences  the  Portage  de  la  Montague.  Following  up  the 
portage  path  about  a  quarter  of  a  mile,  we  struck  off  through  the  thick 
arbor-vitse  woods,  guided  by  the  roar  of  the  fall,  until  we  came  out 
on  an  open  grassy  bank  in  front  of  it,  and  so  near  that  we  were  drench- 
ed by  the  spray. 

From  where  we  stood  we  could  look  up  a  long  reach  of  the 
river,  down  which  the  stream  comes  foaming  over  a  shallow  bed, 
thrown  up  in  jets  of  spray,  like  the  rapids  at  Niagara.  At  the  brink 
the  stream  is  compressed,  and  tumbles  over  in  two  horseshoe-shaped 
Ms,  divided  in  the  middle  by  a  perpendicular  chimney-like  mass  of 
rock  some  feet  square,  the  upper  part  of  which  has  been  partiy  tum^ 
ed  round  on  its  base.  The  entire  height  of  the  fall  is  about  one 
hundred  and  thirty  feet,  but  somewhat  filled  up  by  fragments  from 
above.    Its  breadth  is  about  a  hundred  and  fifty  yards. 

The  rock  is  clay-slate,  the  strata  dipping  two  or  three  degrees  south* 
ward,  that  is,  from  the  fall.  Just  above  the  pitch,  the  slate  is  broken 
into  very  regular  steps,  and  the  same  structure  is  visible  in  the  face 
of  the  cascade  itself,  particularly  on  the  right,  from  the  broken  water 
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where  they  project.  On  the  other  side,  where  the  descending  sheet 
is  less  broken,  the  rich  umber  color  of  the  stream  tinges  the  foam 
half-waj  down. 

The  name  Kakabeka  was  explmed  by  some  of  the  men  to  mean 
^^  straight  down :"  i.  e.,  falls  ^ar  excellence,  it  being  the  most  consid- 
erable water&ll  in  this  region. 

In  the  afternoon  our  fneiids  of  the  "  Dancing  Feather,"  who  had 
determined  to  return  to  the  Sault  by  way  of  the  south  shore,  made 
haste  to  depart,  as  we  had  appointed  the  15th  of  August  to  meet  at 
the  Sault,  and  they  had  much  the  longer  way  to  go.  Mr.  Macken- 
zie left  us  at  the  same  time. 

The  Professor  this  afternoon  invited  some  of  us  to  make  the  at- 
tempt with  him  to  push  up  the  stream  as  far  as  a  small  island  at  the 
foot  of  the  Falls,  in  order  to  see  them  from  below.  For  a  short  dis- 
tance we  got  along  very  well,  taking  advantage  of  a  counter-current 
near  the  opposite  bank.  Soon,  however,  this  assistance  failed  us, 
and  we  were  exposed  to  the  full  strength  of  the  stream.  For  a 
moment  or  so  with  aH  the  men  could  do  we  could  only  hold  our 
own,  and  then  began  to  go  astern,  but  Jean  Ba'tiste  caught  the 
branch  of  a  tree  and  checked  the  boat,  and  then  jumping  into  the  water 
actually  dragged  her  along,  the  rest  straii^ng  their  utmost  with  the 
setting  poles.  The  stream  here  was  shallow,  and  hurried  along  with 
great  force,  eddying  and  spouting  into  the  air  over  the  stones  with 
which  the  bottom  is  covered.  For  a  moment  oi^  two  it  was  a  &ir 
struggle  between  muscle  and  the  force  of  gravitation ;  then  we  got 
under  the  lee  of  the  island,  and  without  farther  difiSculty  landed  on 
the  lower  end.  The  island  consists  merely  of  a  heap  of  large  angu- 
lar stones,  with  a  tuft  of  bushes  in  the  middle. 

At  the  upper  end  we  sat  down  on  the  rocks,  with  the  falling  hill  of 
water  directly  in  front  of  us,  its  outline  agtunst  the  sky.  Our  posi- 
tion was  a  favorable  one  for  feeling  the  fall  force  of  the  mass  of 
water,  but  did  not  command  the  whole  of  the  fall,  each  side  being 
partially  hidden  by  the  projecting  cliff.  Indeed  there  is  no  position 
firom  which  the  whole  can  be  taken  in  at  once. 

The  distinguishing  feature  of  these  falls  is  variety.  In  the  first 
place  each  of  the  two  side-falls  has  worn  out  for  itself  a  deep  senu- 
circular  chasm,  which,  with  the  foot  of  the  cliff  projecting  from  below, 
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^▼es  the  appearance  of  two  horseshoes  joining  in  the  middle,  as  if 
two  separate  streams  had  happened  to  come  together  here.  This 
peculiar  conformation  throws  the  masses  of  water  together  in  the 
middle,  whence  they  are  thrown  up  again  by  the  resulting  force,  as  if 
shot  out  of  a  cannon.  The  turmoil  is  farther  increased  by  projecting 
rocks,  (perhaps  piles  of  fragments  from  above,)  which,  on  the  right 
particularly,  shoot  the  water  inwards  towards  the  centre,  at  right 
angles  with  the  course  of  the  river.  Then  the  sharp  projecting  shelves 
which  project,  especially  on  the  right  side,  through  the  fidling  sheet, 
cause  a  succession  of  little  falls  in  the  &ce  of  the  great  one. 

All  these  peculiarities  ar^  due  no  doubt  to  the  nature  of  the  rock, 
which,  dipping  slightly  from  the  fall,  and  not  being  underlain  by  softer 
strata,  as  at  Niagara,  its  recession  is  not  regular,  but  depends  on  the 
accidental  dislodgment  of  blocks  on  the  edge,  by  frost,  collision  of 
ice,  &;c.,  and  the  blocks  again,  when  fallen  are  not  so  readily  decom- 
posed or  removed.  Hence,  also,  the  shallowness  of  the  channel  below. 
Some  ,of  our  friends  who  meanwhile  had  been  exploring  aboye  the 
Falls,  reported  a  small  fall,  ten  or  fifteen  feet  in  height,  about  half 
a  mile  above,  where  the  slate  was  replaced  by  sienite. 

We  had  some  thought  of  proceeding  up  the  river  to  Dog  Lake, 
two  days'  journey  to  the  north.  But  our  men  grumbled  very  much 
at  the  thought  of  the  portages,  (one  of  which  from  its  destructive- 
ness  to  shoes  is  called  Knife,  w  Devil  Portage  ;)  then  our  canoes 
were  too  large  for  the  undertaking,  and  might  possibly  be  knocked 
to  pieces ;  so  we  concluded  to  give  that  up. 

Jvly  2^th. — ^Last  night  was  warm  and  rainy,  and  we  started  down 
the  river  this  morning  in  a  drizzle.  We  stopped  at  the  clay-bank, 
above  which  we  had  encamped  before,  to  get  some  clay-stones, 
which  occur  here  in  abundance  at  the  water's  edge.  These  are 
nodules  of  clay,  some  soft,  others  of  the  hardness  of  chalk  or  harder, 
often  in  shapes  requiring  little  aid  of  the  knife  to  transform  them  into 
&ntastic  images.  Gapt.  Bayfield  says  the  bottom  of  Lake  Superior  is 
of  clay,  which  readily  indurates  on  exposure  to  the  ur.* 

Eaministiquia,  according  to  our  native  authorities,  ^gnifies  ^^  the 
river  that  goes  far  about,"  which  this  river  certmnly  does,  though  in 

•  Bonebette's  British  Dommions  in  North  America,  I.,  127. 
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ihe  course  of  its  wmdiBgB  it  presents  such  a  yariety  of  beautifiil 
scenes  of  overshadowing  forest,  that  we  did  not  grudge  the  delay. 
Two  or  three  miles  dowq,  long  after  we  had  lost  the  roar  of  the  Falls, 
it  suddenly  came  to  us  again,  quite  distmctly  and  unmistakably, 
probably  owing  to  some  shift  of  wind. 

This  vaUey  is  the  only  spot  we  saw  on  the  lake  that  seemed  at 
all  to  invite  cultivation ;  indeed,  if  we  except  the  posts,  almost  the 
only  place  where  cultivation  seemed  pos^ble.  The  better  quality 
of  the  soil  was  abundantiy  manifest  in  the  size  of  the  forest  trees. 
The  crumbling  banks  of  loam  and  sand  furnished  abodes  to  large 
numbers  of  sand-martins  and  kingfishers.  We  were  seven  hours 
in  reaching  the  Fort,  and  found  our  compamons  had  left  two  hours 
before. 


CHAPTER  III. 

FOBT  WILLIAM  BACK  TO  THE  SAULT. 

July  25iA. — ^We  proposed  to  visit  the  copper-mine  at  Prince's 
Location,  on  the  shore  of  the  lake  about  twenty  miles  to  the  west- 
ward, and  thence  to  cross  to  Isle  Boyale.  In  order  to  travel  more 
rapdly  we  sent  the  bateau  back  to  Point  Porphjrj  to  await  our 
return,  and  proceeded  with  the  two  canoes  only. 

Starting  at  about  ten  o'clock,  we.  found  the  wind  strong  ahead 
and  encamped  early  in  a  bay  about  fourteen  miles  from  the  Fort. 
On  the  way  we  passed  Pie  Island,  a  large  mountainous  island, 
so  called  firom  an  isolated  peak  on  the  west,  which  bears  a  strong 
resemblance,  not  at  all  to  a  pie,  but  to  a  French  p&te,  or  pasty,  with 
high  sides ;  and  this  is  its  true  name.  A  porcupine  waa  killed  on 
the  beach  as  we  landed,  and  proved  very  good  meat. 

In  the  evemng  the  Professor  made  the  following  remarks  on  the 
distribution  of  animals  and  plants : 

"  There  is  no  animal,  and  no  plant,  which  in  its  natural  state  is  found  in 
every  part  of  the  world,  but  each  has  assigned  to  it  a  situation  correspond- 
ing with  its  organization  and  character.  The  cod,  the  trout,  and  the  stur- 
geon are  found  only  in  the  north,  and  have  no  antarctic  representatives.  The 
cactus  is  found  only  in  America,  and  almost  exclusively  in  the  tropical 
parts.  Humboldt,  to  whom  the  earliest  investigations  on  this  subject  are 
due,  extends  the  principle  not  only  to  the  distribution  of  plants  according  to 
latitude,  but  also  according  to  vertical  elevation  above  the  surface  of  the 
earth  in  the  same  latitudes.  Thus  an  elevation  of  fourteen  thousand  feet 
under  the  tropics  corresponds  to  53^  north  latitude  in  America,  and  68^  in 
Europe.  The  vegetation  on  the  summit  of  Mt.  Etna  would  correspond  with 
that  of  Mt.  Washington,  and  this  again  with  the  summits  of  the  Andes,  and 
the  level  of  the  sea  in  the  Arctic  regions.  In  the  ascent  of  a  high  moun- 
tain, we  have,  as  it  were,  a  vertical  section  of  the  strata  of  vegetation  which 
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'cropooi^  or  tmnnnii  i}j  sffor  asuculiiii  tamrndB  die  north  orer  » 
vide  f  itffMi  q£  ecmny. 

'*  But  in  dvrlling  cm  die  Rsemlilians  bet««€B  die  pbote  of  hig^  kdtades 
and  tbooe  of  birh  iDMrnuiss,  ve  K^ist  boc  kse  s^  of  tlieir  not  less  oon- 
ilMi  diffatates-  In  die  wrdieni  rtp'jos  m  geaenl,  ve  find  die  number 
of  species  campaneavtlj  smaSL  Thas  m  tfe  Rg""^  dnoof^  which  we 
hare  pnwd,  aod  which  has  aibvadT  a  Dor&em  ckmefeer,  we  find  vegetatioii 
fhantrtfnmd.  br  great  Ticrr ;  tbe  wi»:*le  covDtrj  emei^  widi  trees  and 
ffanda,  and  Ikheoe  and  luonu  m  creat  prolvEioo,  baft  die  speciee  few,  and 
the  propordon  of  haiw^swae  flowcrine  shrofas  sbbJL  In  the  Alps,  on  the 
odier  hand,  Te^etaftkii  b  chanctcRaed  br  gre^  faeankj  and  vaiielj,  and  die 
nnaber  of  briliiiBd j  flowermg  phnta.  of  Geptiiaaffiif,  PrinndaeesB  and 
Coapoeilae,  is  tcij  great.  The  pliata*  however,  are  dwariiA,  and  yeg^ 
tadoo  eoaepandrelj  aeantj;  the  Umbs  and  Moaaia  andi  leoB  abondaat 
There  is,  then,  not  an  idenutj,  bol  an  ■lalogjonlj,  and  an  ifltpexfeei  thon^ 
Tarjr  intensdng  one,  bclaeen  Alpine  and  Aitde  Tcytilion  ^ 
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Jaljf  26rt. — ^We  poraned  our  way  diis  moning  under  the  shadow 
of  mngmfioent  waDs  of  basaltic  rock,  with  Pie  Idand  rising  in  the 
£stance  oatnde  of  us  Eke  n  Gibraltar.  We  reached  the  Loeatkm 
enrij  in  the  forenoon,  and  were  most  kindlj  received  by  Mr.  Bobin- 
son,  the  agent  of  the  Montreal  Mimng  Co.,  who  have  begun  opera- 
tions here. 

A  high  rockj  promontorr,  ramung  S.W.,  (parallel  to  Thunder 
Cape  and  the  other  high  ridges  hereaboats,)  is  here  cat  across  by  a 
•on  of  fiuilt  or  interval,  leaving  a  strip  of  land  rising  gendy  firom 
the  lake  <mi  either  mde,  to  a  ridge  in  the  middle,  backed  on  &e 
north-east  by  clifi  seven  hundred  feet  in  hei^t.  The  slope  from 
the  litde  curved  beach  where  we  landed  was  shaded  by  scattered 
trees  left  from  the  forest.  Under  these  the  workmen  were  busy 
in  putting  up  cabins  for  a  number  of  miners  who  had  just  come 
up  with  Mr.  Robinson,  and  who,  for  the  present,  were  living  in 
tents  on  the  beach.  Back  of  these,  was  a  row  of  cabins,  and  the 
litde  one«toTj  house  of  the  agent.  Mr.  R.  showed  us  a  lai^  num- 
ber of  minerals  collected  hereabouts,  and  kindly  oflfered  us  whatever 
of  them  we  chose  to  take.  Among  them  were  very  brilliant  speci- 
mens of  calc-spar  associated  with  cobalt,  manganese,  and  blue  and 
green  sulphurets  <^  copper. 
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Afterwards  he  carried  us  by  a  path  miming  back  of  the  house 
past  the  opening  of  the  shaft,  through  a  clearing  planted  with  pota- 
toes, and  a  young  orchard  of  cherry,  apple  and  pear  trees,  down  to 
the  cove  on  the  other  side  of  the  point,  whence  we  sailed  across  the 
strait  to  Spar  Island. 

This  island  receives  its  name  from  a  Tein  of  calc-spar,  some  twenty 
feet  wide,  qmte  pure  and  white,  except  whera  brilliantly  colored  by 
metallic  salts,  running  across  the  island  and  down  into  the  lake  on 
the  other  nde,  yisible  with  a  phosphorescent  light  for  a  considerable 
distance  under  water.  This  is  the  locality  of  most  of  the  specimens 
we  had  seen  at  the  office ;  splendid  masses  of  white  translucent  spar, 
tinged  with  brilliant  blue  and  green  by  the  associated  minerals.  We 
noticed  drift-scratches  on  the  outer  side  of  the  island,  having  a  direc- 
tion nearly  E.  and  W. 

The  day  was  showery,  with  driving  thundery  clouds  and  mist, 
through  which  we  got  a  fine  view  of  Pie  Island,  dim  and  majestic  in 
the  distance.  We  were  driven  for  shelter  into  an  unfinished  build- 
ing of  squared  logs,  which  the  company  are  erecting  with  a  view  to 
continuing  the  mining  operations  which  have  of  late  been  suspended 
on  the  island.  Such  a  building  (about  forty  feet  square  and  of  two 
stories,)  they  say  can  be  put  up  in  four  or  five  days.  On  our  way 
back  the  weather  improved,  and  we  had  a  good  view  westward  of  hills 
over  hills  towards  Pigeon  River,  the  boundary  between  the  United 
States  and  Canada,  distant  about  twenty  miles. 

When  we  got  back  towards  evemng,  we  found  the  miners  amusing 
themselves  after  their  day's  work,  by  pitching,  or  ^^  putting  "  stones, 
and  I  was  surprised  to  find  the  puny  Canadians  had  rather  the  advan- 
tage of  the  burly  Cornish  men.  Mr.  Robinson  invited  us  to  supper, 
and  I  believe  none  of  us  experienced  any  of  the  difficulty  of  the 
traveller,  who,  after  a  trip  over  the  prairies,  found  himself,  on  his 
return  to  civilized  life,  constantly  tempted  to  draw  his  feet  up  into  his 
chair.  In.  our  case  the  benches  were  felt  to  be  a  decided  improve- 
ment. 

After  supper  Mr.  R.  carried  us  into  a  shaft  they  are  sinking  at  the 
foot  of  the  cliff.  Here  we  got  fine  specimens  of  Iceland  spar.  No 
ore  had  as  yet  been  sent  to  market  from  this  mine,  but  the  prospects 
seemed  favorable,  and  the  whole  establishment  had  a  thriving  look. 
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July  27«A.— We  had  intended  to  cross  to  Isle  Royale,  which  lay 
like  a  blue  cloud  along  the  horizon,  twelve  or  fourteen  miles  off,  and 
vanishing  into  the  distance  eastward.  Having  got  outside  of  the 
chain  of  islands,  however,  we  found  the  wind  so  strong  as  to  render 
the  traverse  dangerous,  and  we  accordingly  landed  on  one  of  the 
Victoria  Islands,  west  of  Spar  Island,  to  wut  for  some  change  of 
weather. 

The  beach  where  we  landed  was  a  mere  niche  cut  into  the  side  of 
the  cliff,  which  rose  steeply  on  all  sides,  thickly  wooded.  The 
ground  everywhere  covered  with  moss.  Among  the  trees  on  the 
bank  was  the  skeleton  of  a  lodge,  and  a  birch  canoe  apparently  in 
good  condition.  Some  playthings  of  the  Indian  children  were^  lying 
about,  among  others  a  little  boat  scooped  out  of  a  chip  of  wood,  with 
mast  and  bowsprit,  precisely  such  as  the  boys  make  with  us,  and  not 
at  all  resembling  the  Indian  canoes.  The  frequency  of  these  traces 
of  Indian  encampments,  with  the  small  number  of  Indians  living  on 
this  part  of  the  lake,  shows  their  restless,  wandering  disposition. 

While  we  were  detained  here,  the  Professor  made  some  remarks 
about  the  theory  of  the  formation  of  mineral  veins  by  infiltration. 
This  theory  he  considered  untenable,  since  there  is  an  evident  con- 
nection between  this  phenomenon  and  some  action,  of  the  walls  of  the 
fissures  in  which  veins  are  found : 

"  Thus  at  the  vein  we  examined  this  morning  at  Prince's  Location,  we 
found  edch  wall  of  the  fissures  covered  with  quartz  crystals  whose  axes 
were  perpendicular  to  the  walls :  those  inside  were  crystals  of  calc^spar  dis- 
posed in  the  same  way.  An  electro-magnetic  action,  (which  has  been  pro- 
posed by  some  geologists,)  would  fully  account  for  this  arrangement.  If 
we  suppose  an  electro-magnetic  current  passing  through  the  fissure,  this  may 
have  brought  together  similar  particles  scattered  through  the  rock,  and  dis- 
posed them  in  the  manner  we  see.  In  order  to  settle  this  point,  however, 
it  would  be  necessary  to  ascertain  whether  there'  is  any  constant  relation  in 
the  arrangement  of  substances  found  in  veins  of  different  localities :  — 
whether  the  minerals  always  follow  each  other  in  the  same  succession  If 
this  be  the  case,  it  will  give  great  probability  to  the  supposition  of  an  electro- 
magnetic current,  over  that  of  any  merely  mechanical  agency  like  infiltration. 
Such  an  examination  might  probably  also  distinguish  th^  cases  where  veins 
are  formed  by  sublimation  or  deposition  from  vapors  or  gases  from  below. 
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Where  the  yem  is  composed  of  minerals  not  found  in  the  snrroanding  rock, 
the  probability  would  be  in  £iiYor  of  sublimation :  where  the  minerals  occur, 
though  in  small  quantities,  in  the  rock,  there  the  effect  may  haye  been  pro- 
duced by  electro-magnetism.  There  has  been  as  yet  no  sufficient  inyestiga- 
ti<m  of  this  point  « 

**  It  may  be  remarked  here  that  even  where  the  yein  is  composed  of 
hydrates,  in  whose  composition  water  occurs,  it  is  not  necessary  to  suppose 
^m  deposited  by  infiltration,  since  it  has  been  proved  that  hydrates  may 
be  formed  by  sublimation." 

We  remained  here  until  half  past  three  o'clock  P.M.,  when,  the 
weather  continuing  unfavorable,  and  even  threatening  a  storm,  we 
decided  to  g^ve  up  our  visit  to  Isle  Royale,  and  to  turn  our  faces 
homewards. 

The  distance  of  this,  our  westernmost  point,  from  the  Sault,  was 
about  four  hundred  and  forty  miles-  by  the  way  we  came ;  as  ire 
returned,  rather  more. 

The  wind  was  fresh  from  the  southward,  and  when  we  got  outside 
of  the  islands  there  wa£i  so  much  sea  that  the  other  canoe,  although 
within  a  short  distance  of  us,  often  disappeared,  sail  and  all.  It  was 
rather  a  long  sirell  for  the  lake,  however,  and  we  did  not  experience 
any  difficulty  from  it,  as  we  were  nearly  before  the  wind.  We  en- 
camped on  an  island  to  the  southward  of  the  P^te,  in  a  deep  bay 
with  steep  sides,  overshadowed  by  trees  of  unusual  size. 

Jubf  28th. —  Started  before  sunrise.  Weather  cahn  and  pleasant. 
We  passed  under  the  south-east  side  of  Pie  Island,  a  vertical  cliff 
several  hundred  feet  in  height,  presenting  much  the  same  appearance 
as  Thunder  Cape,  viz :  basaltic  columns,  across  which  may  be  traced 
the  marks  of  an  horizontal  stratification.  These  columns  in  some 
places  have  fallen  out,  leaving  hollows,  like  flues,  in  the  side  of  the 
cliff.  In  other  places  single  columns  stand  out  alone,  like  chimneys ; 
in  others,  again,  huge  fiat  tables  of  rock  have  scaled  off  from  the 
fiMse  of  the  wall,  and  stand  parallel  and  a  little  separated  from  it. 
The  metamorphosed  strata  in  one  place  were  unconformable,  exhibit- 
ing a  sudden  fault. 

In  tilie  course  of  the  forenoon  several  trout  were  caught,  and  the 
diversity  of  color  led  to  some  discussion.  The  men  said  ther^  were 
three  varieties,  all  of  the  same  species:  1.  the  trout  of  the  open 
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lake,  (truite  da  largt^  of  a  gray  silvery  color,  with  inconspicnoos 
spots  and  a  white  belly ;  2.  Those  of  the  rocky  ground,  (truite 
des  battureSj^  more  yellowish,  with  large  distinct  spots  ;  S.  Those 
of  the  sandy  bottom,  which  are  simply  mottled.  All  the  trout  family 
spawn  late ;  the  lake  trout  in  October,  on  the  sandy  beaches,  when 
they  are  taken  in  abundance  in  nets,  and  with  ground-lines  having 
forty  or  fifty  hooks. 

The  wlute-fish  are  everywhere  scarce  in  August,  (we  could  not 
learn  why,)  so  that  the  Professor  found  some  difficulty  in  getting 
specimens  on  our  return.  In  October  they  spawn,  on  pebbly  ground, 
and  are  then  taken  in  great  numbers.  They  are  always  seined ;  we 
did  not  hear  of  their  ever  taldng  the  hook,  though  I  have  seen  <xie 
take  a  fly  from  the  surface.  The  lake  herring  spawns  on  fflmilar 
ground,  but  in  November ;  the  riskawet  in  the  latter  part  of  Au- 
gust. Suckers,  cat&h  and  sturgeon  in  the  spring ;  the  sturgeon  ia 
swift  streams ;  the  sucker  at  the  mouths  of  the  rivers ;  the  cai-fish 
on  muddy  flats ;  the  dory  (lAneioperea^  in  bays. 

We  stopped  at  a  litUe  rock  around  which  a  great  number  of  guEs 
(Laru9  argentatm^y  were  circling,  and  found  there  a  few  young 
ones  and  an  addled  egg.  3%e  young  birds  were  about  half  grown, 
covered  with  grayish  down,  with  irregular  darker  spots.  None  of 
them  could  fly,  but  they  swam  very  well ;  indeed,  as  it  seemed  to  me, 
better  than  the  old  birds.  They  were  crouched  in  crevices  of  the 
rock,  and  we  saw  no  appearance  of  nests.  The  egg  was  coffise-col- 
ored,  with  brown  spots. 

A  fresh  and  fair  breeze  to-day,  almost  for  Ihe  first  lime.  We 
passed  this  morning  several  canoes  of  Indians,  running  befiyre  tiie 
wind  with  sails  of  birch  bark.  About  noon,  in  threading  a  narrow 
passage  among  the  islands  we  saw  a  smoke  on  shore,  and  directly 
afterwards  the  bateau,  moored  at  the  wharf  of  a  deserted  miimig 
estabhshment,  the  buildings  of  wUch  were  still  standing. 

We  kept  on  with  the  same  fair  wind  until  sunset,  when  we  en- 
camped on  one  of  an  extensive  group  of  islands.  As  we  glided 
rapidly  into  the  little  cove  where  we  were  to  encamp,  the  water 
shoaled  so  suddenly,  tiiat  looking  down  over  the  side  of  tiie  canoe  we 
seemed  to  be  rushing  against  the  side  of  a  mountain.  These  coves 
shoal  rapidly  and  have  the  bottom  covered  with  huge  rounded  bowt 


4«By  like  a  ^gantic  pavement,  wlulst  there  are  rarely  large  detached 
rocks  on  the  beaches,  doubtless  owing  to  the  violence  of  the  waves, 
clearing  out  the  smaller  stones  firom  the  bottom,  and  heaping  them 
np  on  the  beach,  and  at  the  same  time  rounding  Hie  rocks  below. 

We  made  about  fifty  miles  to4ay. 

July  29th,  —  We  started  at  sunrise,  the  weather  clear  and 
autnnmal;  the  wind  northerly.  Breakfasted  on  a  barren  island  ter- 
raced with  ancient  beaches,  strewn  with  drift-wood,  all  of  it  showing 
strong  action  of  the  waves.  Some  logs  of  a  foot  or  more  in  diame- 
ter had  been  thrown  to  the  distance  of  fully  a  hundred  and  fifty 
yards  from  the  water's  edge,  and  thirty  or  forty  feet  above  its  level. 
Soon  afterwards  we  entered  a  straight,  narrow,  river-like  channel, 
some  twelve  or  fiftieei^miles  long,  leading  inside  of  Fluor  Island  and 
St.  Ignace,  who^  dark  wooded  sides  made  a  purple  background  to 
the  vista.  The  banks  were  covered  with  birch,  presenting  an  unbro- 
ken fringe  of  green ;  not  a  glimpse  of  the  rock,  and  hardly,  at  inter- 
vals, the  white  Bne  of  sand  at  the  edge  of  the  water. 

After  pasfflng  through  this  channel  we  came  out  into  Neepigon 
Bay,  and  had  to  keep  round  to  the  left  to  a  deserted  mining  station 
at  Cape  Oourgan,  before  we  could  get  a  good  camping  ground. 
There  we  found  a  clearing  and  a  convenient  landing  place.  One  of 
our  companions  two  years  before,  in  the  month  of  October,  had  seen 
a  large  party  of  miners  set  ashore  here  from  the  propeller,  to  open 
the  works.  The  narks  of  their  labors,  with  the  approachmg  winter 
before  them,  were  everywhere  visible.  Wood  had  been  cut  and 
paled  up ;  several  log-cabins  built  and  the  cracks  stuffed  with  moss 
and  mud ;  and  tiie  paths  through  the  woods  showed  where  they  went 
for  fuel  or  to  hunt.  The  ground  was  strewed  with  ftur  and  bones  of 
hares,  and  several  lynx  skulls  were  picked  up  by  the  men.  Hunting 
must  have  formed  the  principal  occupation  of  their  days,  since  their 
mining  operations  had  not  been  carried  ftirther  then  a  few  shallow 
pits,  which  doubtiess  soon  convinced  them  of  the  fruitlessness  of  their 
errand. 

It  rained  hard  in  the  night,  and  we  were  somewhat  incommoded 
by  the  leaking  of  our  tent. 

Jtd]/  ZQth.  —  The  rain  continuing  this  morning,  we  did  not  think  it 
worth  wMe  to  start.    The  Professor  took  advantage  of  the  opportu- 
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nitj  to  make  the  following  remarks  on  the  causes  that  inflaence  the 
outlines  of  contmeuts : 

"  The  ouUines  of  continents  are  not  to  be  considered  as  fixed,  immovable 
limits,  but  are  variable,  and  dependent  npon  the  degree  of  elevation  above 
the  level  of  the  sea.  For  instance,  were  we  to  depress  certain  parts  of  SouA 
America  or  of  the  United  States,  even  for  a  few  feet,  their  outlines  would  be 
entirely  changed,  and  immense  tracts  submerged ;  and  vice  versa,  a  slight 
elevation  would  produce  corresponding  changes. 

"  The  west  of  Asia,  comprising  Palestiue  and  the  country  about  Ararat 
and  the  Caspian  Sea,  &c.,  is  below  the  level  of  the  ocean,  and  a  rent  in  the 
mountain  chains  by  which  it  is  surrounded,  would  transform  it  into  a  vast 

gulf. 

'*  Continents  are  in  fiict  only  a  patch-work  formed  by  the  emergence  and 

subsidence  of  land.     These  processes  are  still  going  on  in  various  parts  of 

the  globe.     Where  the  shores  of  the  continent  are  abrupt  and  high,  the 

effect  produced  may  be  slight ;  as  in  Norway  and  Sweden,  where  a  gradual 

elevation  is  now  going  on  without  much  alteration  of  their  outlines.     But  if 

the  continent  of  North  America  were  to  be  depressed  a  thousand  feet» 

nothing  would  remain  of  it  except  a  few  islands ;  and  any  elevation  would 

add  vast  tracts  to  its  shores. 

<'  Elie  de  Beaumont,  who  has  occupied  himself  much  with  tracing  the 
changes  wrought  in  continents  by  geological  phenomena,  has  shown  that 
chains  of  mountains  elevated  at  the  same  time  agree  in  direction.  Thus  the 
mountains  of  Scandinavia,  the  Ural  diain  and  the  Alps,  &c.  Before  the 
elevation  of  the  Alps,  Europe  was  not  divided  into  two  great  climatic  re> 
^ons.  In  this  country  the  north  and  south  direction  of  the  mountains  has 
a  great  influence.  Animals  migrate  more  extensively,  and  the  cold  winds, 
penetrating  further  south,  influence  the  temperature. 

"  It  would  be  very  interesting  to  ascertain  in  detail  the  dependence  of 
the  forms  of  continents  on  geological  phenomena.  I  have  been  struck  with 
the  posfflbility  of  this  in  running  along  the  shore  of  this  lake.  The  general 
shape  of  Lake  Superior  is  that  of  a  crescent.  But  it  would  be  a  great  mis- 
take to  suppose  it  bounded  by  curved  lines.  Its  shores  are  combinations  of 
successive  sets  of  straight  parallel  lines,  determined  in  each  instance  by  a 
peculiar  system  of  trapnlykes.  These  dykes  have  flve  general  directions,  and 
the  outlines  of  the  shores  are  determined  by  their  combinations.  One  of 
these  directions  is  east,  SO**  north.  This  we  find  in  the  islands  off  Prince's 
Location,  in  Isle  Royale,  &c.,  and  then  again  in  Point  Keewenaw  and  White- 
Fish  Point.    This  is  cut  across  by  one  east,  20^  north :  these  two  we  have 
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seen  in  Beyeral  places  together.  Another  is  north,  a  little  east  Another 
nearly  E.  to  W.  The  last  has  a  direction  north  and  soath,  irhich  we  see  in 
Neepigon  Bay,  where  are  the  only  inlets  on  the  lake  mnning  north  and 
aonth.  Of  these  varioos  sets  of  dykes  each  has  its  peonliar  mineralogical 
character." 

In  looking  round  after  the  lecture  for  some  more  comfortable  shel- 
ter than  the  tent,  we  espied  a  smoke  rising  from  the  chimney  of  a 
cabin  at  some  distance  in  the  clearing  on  the  hill.  Qoiag  thither  we 
found  one  of  the  men  very  comfortably  established  on  a  sort  of  bench 
before  a  fire-place  of  stones  and  mud  which  occupied  one  of  the 
comers.  This  was  the  only  one  of  the  houses  that  had  a  fire-place, 
and  it  was  in  all  respects  in  much  better  condition  than  the  rest, 
whether  ori^ally  so,  or  from  its  remoteness  having  suffered  less 
once  its  erection.  Perhaps  part  of  their  company  left  the  place 
when  all  hopes  of  copper  vanished,  and  the  rest  then  collected  together 
in  this  building,  leaving  the  other  cabins  to  fall  to  pieces. 

However  this  may  be,  the  signs  of  habitation  were  still  fresh  here, 
and  likewise  ummstakable  traces  of  the  severity  of  the  cUmate. 
Not  only  were  the  interstices  between  the  logs  carefully  stuffed  with 
moss  and  mud,  but  even  the  chinks  between  the  two  rooms  into  which 
tiie  little  hut  (not  over  twenty  feet  by  ten  in  the  whole,)  was  divided, 
were  filled  throughout  with  hares'  fur,  large  quantities  of  which  were 
also  piled  up  in  a  loft  above  and  on  a  rude  bedstead  in  the  further 
room ;  a  little  circumstance  which  told  not  only  of  cold,  but  also  of 
the  listlessness  and  ennui  of  the  poor  devils  shut  up  here,  who  could 
find  time  to  pull  to  pieces  skins  enough  to  make  such  a  quantity  of 
loose  fur.  This  was  shown  also  by  the  caricatures  scrawled  all  over 
the  walls  wherever  the  wood  would  show  a  mark,  and  an  attempt 
apparently  to  make  out  an  alphabet,  some  characters  of  which  were 
entirely  anomalous,  and  if  inscribed  on  one  of  the  rocks,  might  make 
work  for  some  future  antiquary.  Each  of  the  rooms  had  a  fire-place 
occupying  the  comer,  one  still  in  good  order,  the  other  fallen  to 
^eces  from  the  softening  of  the  mud  cement.  It  vras  sad  to  think 
of  the  long  days  and  mghts  they  must  have  spent  here,  blocked  up 
by  the  snow  and  crowding  round  the  fire-places  from  the  keen  air 
rushing  in  at  the  chinks  of  door  and  window.    Yet  they  were  not 
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deaiitate  of  provisions,  as  the  remains  of  hares,  and  of  simdry  bean- 
barrels  marked  "  Montreal  Mining  Company,"  testified ;  —  they  no 
doabt  had  cards,  and  perhaps,  if  they  were  Canadians,  led  pretty 
much  the  sort  of  life  fliey  liked  best.  The  question  of  copper  or 
no  copper  might  be  indifferent  to  them,  if  they  were  mere  day- 
laborers,  and  for  {lie  rest,  perhaps  our  comnuseraiion  was  groundless. 

One  of  the  men  having  broken  the  stem  of  his  clay  pipe  to-day,  re- 
paired it  as  follows ;  having  cut  a  chip  from  a  spruce  log,  he  whittled 
it  round,  and  cut  a  notch  about  the  middle,  leaving  the  ends  connected 
by  a  thin  spindle  of  wood.  Then  after  burying  it  for  some  time  in 
the  hot  ashes  under  one  of  the  fires,  he  withdrew  it,  and  twisting  it  in 
his  hands  one  side  came  loose,  and  he  drew  it  off,  leaving  a  tube  sev- 
eral inches  m  length,  into  which  he  inserted  the  stump  of  his  pipe- 
stem.  I  afterwards  saw  this  repeated,  and  both  times,  I  may  remark, 
the  division  of  the  wood  had  nothing  to  do  with  the  annual  rings,  for 
the  piece  was  taken  near  the  outside  of  the  log. 

Towards  sunset  it  seemed  to  clear  off,  and  some  of  the  party  paid 
a  visit  to  a  deserted  shaft,  a  mile  or  two  distant,  where  they  found 
small  quantities  of  copper  associated  with  chlorite,  which  from  its 
greenish  color  had  probably  been  mistaken  for  ore.  In  returning 
they  got  a  ducking  from  a  sudden  shower. 

JvXy  31«^.— We  got  off  at  five  o'clock,  the  weather  unsettled,  and 
the  wind  high  from  N.N.W.  We  were  in  hopes  to  get  round  the 
point  of  St.  Ignace,  and  then  keep  away  before  the  wind.  The  proe- 
pect  to  windward  was  grand  and  striking.  We  were  enclosed  in  an 
inner  sea,  a  lake  within  the  Lake :  St.  Ignace  behind  us,  and  on 
each  side  ridges  of  granite  a  thousand  feet  high.  A  sea  of  hills, 
rising  from  the  rocky  islands  a  few  miles  off,  one  over  the  other  to 
the  mountain  chsun  far  belund  in  the  bottom  of  the  bay.  It  was  in 
fjELct  an  epitome  of  all  the  most  remarkable  scenery  of  the  lake. 
The  wind  however  increased  so  much  that  we  judged  it  prudent  to 
return.  Accordingly  we  hoisted  sail,  and  the  canoe,  right  before  the 
irind,  swaying  gentiy  from  side  to  dde,  like  a  sea-bird  changing  wings, 
made  a  comparative  calm  by  its  rapid  flight ;  occasionally  we  struck 
a  wave  as  it  drew  back,  and  then  some  care  was  required  to  keep 
from  running  bows  under. 

We  encamped  this  time  somewhat  beyond  the  place  we  had  left, 
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more  undw  the  lee  of  liie  {xnnt.    It  ocmtinned  inndy  and  raany  all 
day,  the  ^d  going  down  at  Bunset. 

Aug.  lit.  —  Started  at  four  o'clock.  Hazy,  but  soon  cleared  off, 
-with  westerly  wind.  We  stopped  to  breakftst  at  a  little  sheltered 
eoye  on  St.  Ignace.  The  water  here  was  filled  for  many  rods  witti 
^e  larva-cases  of  a  Phryganea,  in  such  numbers  that  it  was  impossi- 
ble to  dip  a  cup  of  water  without  brining  up  several  of  them.  The 
insects  themselves  were  flying  about  in  swarms.  This  was  the  only 
time  that  we  met  any  considerable  number  of  these  insects,  which 
abound  about  the  muddy  flats  of  the  lower  lakes ;  the  clear  cold  water 
of  Lake  Supenor,  and  the  pebbly  bottom,  are  probably  unfavorable 
to  them.  We  continued  coasting  along  St.  Ignaoe,  here  a  continu- 
ous cliff  of  red  sandstone  occasionally  showing  throu^  its  covering 
Df  forest.  The  wind  was  exceedingly  variable  to-day,  shifting  sud- 
denly from  one  pomt  of  the  compass  to  tiie  opposite.  I  think  we 
might  sometimes  have  counted  ten  distinct  directions  in  as  many 
minutes. 

Neepigon  is  said  to  sigmfy  ^^  dirty  water,"  and  to-day  it  certainly 
deserved  its  name,  being  exceedingly  turbid,  and  stron^y  in  contrast 
with  our  experience  of  tiie  other  parts  of  the  lake.  But  whether 
this  is  a  constant  phenomenon,  or  was  an  effect  of  the  gale,  I  am 
unable  to  say.  The  bottom,  in  several  places  where  I  could  observe 
it,  was  muddy,  and  the  water  unusually  shallow. 

We  now  approached  the  northern  shore  of  the  bay,  a  majestic 
fine  of  rounded  hills,  the  highest  bare  at  the  top,  but  in  general  cov- 
ered with  vegetation.  A  rocky  cove  where  we  stopped  had  been 
taken  possession  of  by  the  Montreal  Mining  Co.,  who  had  made 
tiiexr  mark  on  one  of  the  .trees,  but  apparentiy  had  not  been  encour- 
aged to  proceed  farther.  At  our  campng-ground  this  evening  we 
found  strawberries,  still  unripe. 

Aug,  2d.  —  Hazy,  wind  east  and  strong,  the  Fates  having  seem- 
in^y  determined  that  we  should  have  head  winds  in  whichever  direo- 
tion  we  steer. 

At  Turtle  Island  we  looked  fer  limestone,  but  were  unable  to  find 
my.  At  tins  ]dace  an  inmiense  trap4yke,  running  east  and  west 
across  the  point  of  the  island,  had  tilted  the  sandstone  lO"*  — 12°, 
and  for  some  thirty  feft  on  each  side  of  it  the  rock  was  shivered  into 
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umumerable  vertical  fiasores,  of  a  line  or  two  in  width,  and  on  an 
average  not  more  than  an  inch  apart.  These  fissores  were  filled  with 
calc-spar. 

We  had  now  got  back  to  the  line  of  onr  westward  course,  and 
came  this  forenoon  to  the  terraces  spoken  of  July  15th.    This  re- 
markable formation  (see  frontispiece,)  consists  of  three  main  ter- 
races with  several  subordinate  ones,  rising  one  above  the  other  by 
steep  slopes.    They  occupy  the  whole  bottom  of  the  bay,  .(which 
has  here  an  apparent  width  of  a  mile  or  more,)  having  the  slope  and 
curve  of  ordinary  sand  beaches,  which  indeed  they  evidently  are. 
The  slopes  and  widths  of  each  respectively  are,  according  to  the 
Professor's  measurements,  as  follows : — ^First  the  sand  beach,  rinng 
from  the  water  ll"*  for  about  twenty  yards,  then  for  a  short  dis- 
tance V,    Above  this  a  ridge  of  pebbles  15^,  beyond  which  was  a 
belt  of  trees,  and  then  a  scanty  growth  of  grass  and  a  few  low  shrubs, 
eztendmg  about  two  hundred  and  fifty  paces,  with  an  ascent  of  6^. 
From  this  an  abrupt  ascent  of  20"*,  with  a  flat  of  fifty  paces ;  then  an 
ascent  of  10^  for  a  short  distance,  then  sixty  paces  of  7^,  and  one 
hundred  and  fifty  paces  of  6*".    Then  comes  another  steep  ascent  of 
SO""  to  83^  to  a  space  fifty  paces  deep  of  lO""  — 12*" .    Then  anoth^ 
ascent  of  26° —  80!,  succeeded  by  a  succession  of  low,  indistinct 
terraces,  and  finally  an  ascent  of  20°  to  the  top,  which  ia  nearly 
level  for  several  hundred  paces.    The  total  height  above  the  lake, 
according  to  Mr.  Logan,*  is  three  hundred  and  thirty-one  feet.    It 
will  be  seen  that  the  whole  presents  a  succession  of  accUvities  in 
some  cases  as  steep  as  the  laws  of  equiUbrium  allow,  alternating  with 
slopes  like  the  ordinary  lake  or  sea  beaches. 

The  general  direction  of  these  terraces  is  perfectly  parallel  to  the 
present  beach,  and  at  right  angles  with  the  sides  of  the  bay,  which 
are  high  and  rocky,  and  run  in  the  same  direction  for  some  distance 
inland.  From  the  further  side  of  the  highest  terrace  there  is  a 
uniform  slope  to  a  valley,  apparentiy  not  much  elevated  above  the 
level  of  the  lake,  and  filled  by  a  marsh  and  a  small  pond.  The  ap- 
pearance is  that  of  a  deep  inlet  dammed  across  by  the  lake.  The 
material  is  a  coarse  sand,  with  gravel,  supporting  a  scanty  covering  of 
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grass,  and  a  few  stonted  spruces.  The  almost  perfect  regularity  of 
these  terraces,  rising  one  above  the  other  like  one  side  of  a  gigantic 
amphi&eatre,  is  very  striking  even  at  a  distance,  and  the  effect  is 
mcreased  by  the  absence  of  trees,  ^ving  the  appearance  of  a 
clearing. 

As  the  day  had  grown  very  hot  we  refreshed  ourselres,  after  our 
scramble  up  these  steep  sandy  slopes,  by  a  bath  in  the  icy  water  of 
the  lake,  and  had  to  wade  out  several  hundred  yards  from  the 
shore  before  getting  out  of  our  depth.  On  the  smooth  sand  of  the 
beach  were  tracks  of  a  lynx  that  had  evidently  been  prowling  there 
since  the  wind  fell  this  morning. 

As  we  pulled  out  of  the  bay  a  boat  was  entering  it  at  the  other 
ride.  It  proved  to  belong  to  some  government  surveyors  who  were 
marking  out  mining  locations,  for  which  it  seems  there  is  still  an 
active  demand.  They  were  established  at  the  mouth  of  Slack  River, 
where  we  also  encamped  this  evening. 

This  place  strikingly  resembles  the  mouths  of  the  Grapauds  and 
Chienne  Rivers.  A  broad  beach  of  white  sand,  about  a  mile  long, 
is  cut  through  at  the  west  by  the  stream.  The  entrance  is  narrow, 
with  a  bar  across  it  on  which  is  five  feet  of  water.  Inside  there  is 
a  wide  expansion,  across  which  projects  from  east  to  west  (the  course 
of  the  river  being  south,)  a  sand-spit  inithe  shape  of  a  half  crescent, 
with  a  broad  base  and  tapering  to  a  point.  The  rapids  within  sight 
from  the  beach. 

Aug.  3rf.  —  Rain.  Held  up  early  in  the  forenoon,  and  we  started 
off  up  the  river  to  see  some  falls  about  two  miles  above.  One  of 
die  surveyors  was  kind  enough  to  accompany  us  as  guide,  but  the 
woods  were  so  thick,  and  the  ground  so  rough  along  the  bank,  that 
we  kept  off  to  some  distance,  where  it  was  more  open,  hoping  to 
strike  the  river  higher  up.  But  after  half  an  hour's  hard  work,  hear- 
mg  the  noise  of  rapids  and  coming  down  to  the  stream  again,  we 
found  ourselves  precisely  where  we  started  from.  We  resolved 
next  time  to  keep  near  the  river.  Here  we  had  to  scramble  over 
rocks  covered  with  black  lichens,  (^GhifropTwra^  and  make  our  way 
through  dense  spruce  thickets,  but  whenever  we  strayed  away  from 
it  we  came  to  open  desert  tracts.  At  length  we  struck  the  river 
again,  and  came  out  at  about  the  middle  of  a  sand  bank  sloping  un- 
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interruptedly  to  the  water.  The  distaoce  to  the  top  of  the  bank 
seemed  trifling,  but  once  embarked  we  found  it  a  very  severe  tug,  for 
the  average  slope  being  SO""  to  31^  and  the  sand  very  loose,  we  slip- 
ped back  at  each  step  nearly  as  much  as  we  advanced.  The  height  of 
the  plateau  above  the  river  here  is  not  less  than  a  hundred  feet,  and 
the  bank  seemed  to  be  composed  of  mere  sand  and  gravel,  hori- 
lontally  stratified.  Sitting  down  at  the  top  to  recover  our  breath, 
we  had  before  us  an  eztenave  view  over  the  forest,  through  which 
the  river  opened  a  long  lane  northward  and  seemed  to  expand  be- 
yond into  a  lake.  At  this  spot  we  struck  a  trail  leading  to  some 
works  opened  a  year  or  two  since  near  the  Falls.    The  supposed 

abandoned. 

We  had  little  difficulty  now  in  reaching  our  place  of  destination, 
and  came  out  of  the  forest  upon  a  chasm  of  nearly  vertical  slate  rocks, 
on  a  level  again  with  the  river,  which  comes  in  from  the  northward 
in  a  mass  of  rapids  and  little  preliminary  cascades,  and  falls  in  one 
sheet  fifty  or  nxty  feet  into  the  chasm,  a  sort  of  gigantic  well-hole, 
its  sides  black  and  savage  with  the  splintered  edges  of  the  slate- 
rock,  and  so  steep  and  even  overhanging  that  we  could  not  from 
any  position  get  a  view  of  the  bottom.  Below,  the  stream  turns 
sharply  to  the  left  and  rushes  out  through  a  deep  gorge  not  more 
than  five  or  six  yards  wide  at  the  bottom.  From  below  the  gorge 
there  is  a  very  wild  and  picturesque  view  of  the  river  boiling  out 
from  between  overhan^ng  rocks. 

On  our  way  back  we  followed  the  miners'  trail  all  the  way  to  the 
lake,  coming  out  about  a  mile  to  the  eastward  of  our  camp.  In 
our  course  we  had  diverged  considerably  from  the  river,  and  found 
the  ground  much  more  open,  the  trees  scattered  so  much  that  we 
sometimes  had  difficulty  in  tracing  the  line  which  was  ^'spotted" 
or  scored  upon  them  ;  the  ^imd  dry  and  lichenous.  We  descend- 
ed to  the  lake  by  a  succession  of  well-marked  terraces  of  large  rough 
pebbles,  and  then  through  thickets  and  over  irregular  broken  rocks 
in  piles  smoothed  by  a  treacherous  covering  of  moss. 

In  the  evening  the  Professor  made  the  following  remarks  upon 
the  terraces  and  the  drift  formation  about  the  lake : 
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"  We  luiTe  seen  at  varioiu  points  along  our  route,  large  aoonmnlaiionB  o£ 
loose  materials,  often  in  the  fonn  of  terraces.  These  loose  materials  are 
vsaslly  called  '  drift,'  hut  it  is  necessary  to  distinguish  among  the  vari- 
ouB  formations  known  by  this  name,  the  beaches  thrown  np  by  the  lake 
upon  its  present  shores,  and  the  ancient  terraces  above  the  present  level  of 
the  water.  Nevertheless,  the  connection  between  these  two  kuds  of  drift  is 
Bach  as  to  show  that  the  latter  also  were  formed  by  the  lake,  but  under  dif- 
ferent dreomstances  from  the  present  beaches.  The  first  question  is,  whether 
the  lake  was  anciently  higher ;  the  elevation  of  the  ancient  terraces  having 
been  the  same  as  now ;  or  whether  the  land  has  been  elevated.  Kther  is 
possible,  for  we  have  examples  both  of  elevation  and  of  depression  going  on 
in  our  own  day,  as  upon  the  eastern  coast  of  Sweden  and  the  western  coast 
of  Norway.  This  question  cannot  be  settled  by  a  simple  inspection  of  the 
tenaces,  but  only  by  a  comparison  of  their  elevaticm  with  the  level  of  the 
Bonounding  region.  Now  the  terraces  we  saw  yesterday  show  a  difference 
of  level  of  over  three  hundred  feet  above  the  present  lake  beaches.  If  we 
add  this  to  the  present  level  of  the  lake,  and  suppose  it  formerly  to  havB 
fltood  at  the  height  which  thej  now  exhibit,  it  must  have  overflowed  the 
whole  United  States  and  joined  the  ocean.  But  if  this  were  so,  we  ought 
to  find  the  remains  of  marine  animals  here,  which  is  not  the  case.  It  is 
more  probable,  therefore,  that  the  land  has  been  elevated. 

"  The  foundation  on  which  these  terraces  rest  is  uniformly  rounded  and 
Bcratched  rock.  During  our  whole  journey  we  have  nowhere  seen  serrated 
peaks ;  everywhere  the  surface  is  smooth,  grooved  and  scratched  in  a  north 
and  south  direction,  occasionally  diverging  east  and  west.  And  it  is  evident 
that  the  force  that  produced  these  appearances  acted  from  north  towards  the 
Bouth,  for  we  generally  find  the  south  side  of  the  rocks  rough  and  predpi- 
toufi,  showing  no  abrading  action,  whereas  they  are  smoothed  off  towards  the 
north.  Now  it  may  be  asked  whether  the  loose  materials  before  spoken  of 
were  the  agents  that  produced  these  effects  ?  I  think  we  may  say  positively 
that  they  were  not.  We  have  found  the  rounding  and  grooving  at  the 
highest  point  we  have  visited,  that  is,  over  twelve  hundred  feet  above  the 
level  of  the  lake.  This  is  much  higher  than  any  of  these  loose  materials 
are  to  be  found.  Moreover  we  see  they  are  disposed  according  to  the  pres- 
ent form  of  the  lake,  and  evidently  in  many  iostances  have  been  heaped  up 
by  a  force  acting  in  a  direction  from  south  to  north,  directly  contrary  to  that 
of  the  grooving  force.  It  is  clear  that  the  formation  of  the  texiaces  was 
subsequent.     They  overlie  the  grooved  and  rounded  rocks. 

*'  To  ascertain  the  cause  of  this  latter  phenomenon  we  must  find  what  are 
its  limits.     Now  we  find  it  occurring  universally  over  the  northern  portion 
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of  the  globe,  and  always  having  the  same  general  diiecdon.  Its  limits  in 
elevation,  as  ascertained  on  the  sides  of  mountains,  is  abont  five  thonsand 
feet  above  the  sea.  At  about  ibis  height  on  Ben  Nevis  in  Scotland,  and  on 
Mt.  Washington  in  New  Hampshire,  the  grooving  and  polishing  ends.  Be- 
low this  level  the  whole  northern  surface  of  the  earth  as  a  general  thing 
shows  the  marks  of  this  agency.  Some  geologists  attribute  ^ese  efiects  to 
the  action- of  currents.  But  currents  extending  over  such  a  vast  extent  of 
the  earth's  sui&ce  must  necessarily  have  been  ocean  currents,  and  these 
must  have  brought  with  them  marine  animals,  of  the  existence  of  which  no 
traces  have  been  found.  Moreover  such  extensive  currents  in  one  direction 
could  not  have  existed :  there  would  necessarily  have  been  refluxes  and 
oounteiHSurrents. 

These  and  other  difficulties  have  led  me  to  attribute  these  efi^ts  to  wor 
other  cause.  It  has  been  asoertained  that  the  glaciers  of  Switnerland  formerly 
extended  much  further  than  at  present,  reaching,  without  interruption,  to 
the  vicinity  of  Paris,  and,  near  their  origin,  to  the  height  of  nine  thousand 
feet  above  the  sea.  Similar  indications  are  to  be  found  in  all  the  mountain 
chains  of  Ghreat  Britun,  and  in  various  parts  of  Europe.  Now  at  the  time 
when  such  glaciers  existed  in  Europe,  the  temperature  must  have  been 
much  lower  than  at  present.  The  mean  annual  temperature  of  Switzerland 
must  have  been  15°  Fah.  below  the  present.  That  such  a  depresaon  of 
temperature  actually  took  place  is  also  indicated  by  other  facts.  Thus  the 
fossils  found  in  the  glacial  moraines  are  of  an  arctic  character,  and  shells  of 
the  German  Ocean  are  found  in  the  moraine  gravels  of  Sicily.  This,  how- 
ever, is  inconceivable  without  a  corresponding  depression  all  over  the  globe. 
Now  if  we  suppose  the  mean  annual  temperature  of  this  country  to  be 
reduced  to  26<*  Fah.,  it  would  naturally  be  covered  to  a  considerable  depth 
with  ice,  which  would  move  from  north  to  south.  Such  a  mass  of  ice  mov- 
ing  over  the  country  would  produce  these  eflfects  of  rounding  and  scratching 
the  rocks,  and  would  remove  the  soil,  except  from  the  depresaons.  It  is 
sometimes  objected  to  this  theory  that  we  have  here  no  slope  which  should 
cause  such  a  mass  of  ice  to  move  onward.  But  it  is  not  necessary  that 
there  should  be  any  slope  in  order  that  a  glacier  should  move.  In  the 
Swiss  glaciers  the  motion  is  often  slowest  on  the  steepest  part  of  the  slope, 
and  some  glaciers  of  7°  inclination  move  fiister  than  others  with  a  slope  of 
40**.  The  great  motive  force  is  not  the  gravitation  of  the  mass,  but  the 
pressure  of  the  water  infiltrated  into  it.  Then  supposing  the  country  to  have 
been  subsequently  depressed,  (as  we  see  has  been  the  case  in  Sweden  and 
Norway,  where  marine  shells  have  been  found  at  the  height  of  three  or  four 
hundred  feet  above  the  level  of  the  sea,)  and  afterwards  raised  again,  these 
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▼arions  tenraoes  woald  mark  the  saccessive  paroxysms  or  periods  of  reeleva- 
tioQ.  Such  a  depression  would  not  cause  an  irruption  of  the  sea,  ranee  the 
level  of  the  lake  is  over  six  hundred  feet  higher  than  the  sea-level.  But 
these  phenomena  are  exceedingly  complicated,  and  cannot  be  sufficiently 
fllustrated  without  further  details. 

'*  The  east  and  west  direction  of  the  scratches  at  Spar  Island,  contrary  to 
the  general  rule,  I  suppose  to  have  been  caused  by  the  depth  of  the  chan- 
nel there,  giving  the  glacier  on  its  retreat  a  direction  parallel  to  the  shore  of 
the  lake.  We  had  there  two  very  distinct  systems  of  strise,  one  much  more 
southerly  in  direction  than  the  other.  Probably  the  glacier  when  advancing 
firom  the  north,  having  an  enormous  thickness, 'disregarded  the  shape  of  the 
ground  over  which  it  passed,  but  on  its  retreat,  that  is,  when  it  began  to  con- 
tract, having  meanwhile  melted  away  considerably  and  thus  become  lighter, 
its  direction  would  be  more  easily  modified.  Similar  phenomena  are  ob- 
served in  the  present  glaciers  in  Switzerland.  In  a  little  loch  near  Ben 
KeviB  there  is  also  a  secondary  system  of  scratches,  at  right  angles  with  the 
general  direction,  which  may  be  traced  even  on  the  bottom  of  the  loch." 

• 

We  learned  from  the  surveyors  that  a  brown  bear,  differing  from 
the  black  and  grizzly  bears,  is  found  in  this  region.  It  was  said  to 
be  about  the  me  of  the  black  bear,  and  is  probably  the  barren-ground 
bear,  (  Ur9U8  aretos  americanuB^  of  Richardson,  though  he  says  this 
species  is  not  found  so  far  south. 

On  coming  out  of  the  tent  we  observed  that  standing  by  one  of 
the  fires,  so  as  to  bring  it  between  us  and  the  rapids,  the  roar  of  the 
water  was  suddenly  shut  off,  as  if  by  a  door,  the  sound  being  intei^ 
nipted  no  doubt  by  the  ascending  column  of  heated  air. 

The  weather  looked  threatening  this  evening,  and  in  the  night  we 
had  a  violent  shower  accompanied  by  thunder  and  lightning.  In  the 
midst  of  one  of  the  gusts  we  were  awakened  by  several  small  rivu- 
lets playing  down  upcm  us  from  folds  in  the  tent,  which,  on  account 
of  the  sandy  soil,  was  not  properly  stretched.  Indeed,  without  some 
better  contrivance  than  mere  loops  for  the  tent-pins,  a  tent  like 
diat  we  had  cannot  be  stretched  so  as  to  be  water-proof  in  a  vio- 
lent shower.  One  of  the  tents,  brought  by  Mr.  Marcou,  of  the  kind 
used  by  the  French  officers  in  Algiers,  was  entirely  water-proof,  and 
in  every  way  more  convement  than  ours.  It  was  square,  with  nearly 
perpendicular  sides,  and  stretched  near  the  top  by  croechpieces  at 
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right  angles  mOi  each  other,  while  the  pole  ran  up  in  a  pmnt  in  the 
middle.  The  only  help  was  to  coyer  ourselves  as  far  as  possible 
with  our  water-proof  cloaks,  &;c.  But  these  in  the  pitchy  darkness 
were  not  so  easily  found.  We  then  attempted  to  light  a  candle, 
but  the  matches  were  damp,  and  with  all  our  precautions  could  not 
be  coaxed  quite  to  the  igniting  point.  Finally  by  the  intervention  of 
a  fiint-and-steel,  (let  not  the  traveller  be  seduced  into  placing  his 
reliance  in  any  new-fangled  substitute  for  this  trusty  companion,) 
we  managed  to  get  a  light  and  find  our  things,  and  therewith  made 
ourselves  tolerably  comfortable. 

Aug.  4ith. — Weather  still  unsettled,  and  we  did  not  start  until 
after  breakfast.  It  was  calm  at  first,  but  the  wmd  soon  rose  strong 
firom  &e  N.N.W.,  obli^ng  us  to  creep  round  very  near  the  shore. 

We  encamped  at  night  on  a  point  where  the  very  wide  and  steep 
beach  ascended  by  terraces  to  a  long  regular  ridge.  This  ridge  was 
covered,  in  one  place  in  an  unbroken  patch  of  an  acre  or  more,  with 
a  checkerwoi;)^  of  large  tufts  of  yellowish  gray  and  dark  pmkish 
lichens,  mingled  with  deep  green  juniper  (J.  virginiana^  and  Yao- 
cmia« 

The  beach  was  covered  with  drift-wood,  large  trunks  of  trees  with 
the  roots  oft^en  attached,  most  numerous  on  the  top  of  the  beach 
close  to  the  trees,  although  the  distance  from  the  water  must  be  a 
couple  of  hundred  yards,  and  the  elevation  not  less  than  thirty  or 
forty  feet.  We  never  met  with  any  floating  wood.  Doubtiess  the 
trees  are  washed  away  and  thrown  up  in  the  winter,  and  cast  higher 
by  each  successive  storm  until  they  are  out  of  the  reach  of  the  water. 

The  Professor  found  here,  in  place,  the  red  porphyry  of  which  we 
had  found  erratic  blocks  at  many  points  to'the  southward  on  our  way 
Uther ;  it  was  perfectly  stratified,  and  associated  with  chlorite. 

Aug.  bth. — We  reached  the  Pic  early  this  morning.  As  we  ap- 
proached the  wharf  we  saw  our  companions  whom  we  had  left  behind 
here,  waiting  to  receive  us.  The  sick  man  had  pretty  nearly  recov- 
ered, but  still  looked  thin  and  pale. 

In  the  low  grounds  here,  as  at  Fort  William,  we  found  partridges, 
(^Bonoiia  umbellus  ;)  in  the  wettest  part  of  the  swamp,  directiy  at 
the  foot  of  the  ridge,  I  came  upon  a  female  with  a  brood  of  young 
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nearly  fledged.  It  is  remarkable  that  this  bird  which  with  us  affects 
dry  situations,  about  the  lake  seems,  as  far  as  oar  experience  went,  to 
prefer  swamps;  the  spruce-partridge  {Tetrao  eanadennsj)  being 
found  rather  on  the  high  ground.  But  this  apparent  anomalj  is  ex- 
plidned  when  we  remember  that  in  the  White  Mountains,  for  instance, 
where  both  species  are  also  found,  the  spruce-partridge  is  met  with 
onlj  at  considerable  elevations,  among  the  spruces  or  ^^  black  growth/' 
from  which  its  popular  name  is  derived,  and  the  other  bird  in  the 
▼allejs  or  lower  slopes.  But  here,  where  the  spruces  come  down  to 
the  general  level  of  the  country,  the  difference  of  distribution  is  still 
expressed,  though  less  distinctly,  notwithstanding  it  necessitates  a 
change  in  what  would  seem  a  more  important  point.  In  tUs  instance 
a  very  decided  habit  of  the  bird  is  sacrificed  to  what  many  natural- 
ists would  call  a  mere  abstraction. 

In  the  night  we  were  disturbed  by  the  dogs,  who  swarmed  as  usual 
about  the  Indian  lodges,  and  as  usual  were  half-starved  and  depen- 
dent solely  on  their  own  exertions  for  support.  A  camp-kettle  left 
outside  of  the  tents  attracted  them  into  our  neighborhood,  and  they 
made  a  great  noise  in  rolling  it  over  in  their  endeavors  to  get  the 
cover  off.  Among  this  vagrant  crew  I  was  astonished  to  see  Mr. 
Beggs'  Esquimaux  dog,  who  might  be  supposed  to  be  too  well  fed  to 
be  tempted  into  such  ways.  This  dog  was  said  to  be  of  the  pure 
breed.  He  was  of  a  yellowish-white  color,  of  moderate  size,  with  a 
small  head,  the  nose  pointed  and  the  face  rather  wolf-like,  though 
not  at  all  savage  in  its  expression.  Bound  the  neck  was  a  ruff  of 
hair,  and  the  tail  was  bushy  and  curled  upon  itself,  as  we  see  in  the 
representations  of  this  species. 

Aug.  Gth. — ^Mr.  Ballenden  stopped  here  at  sunrise  this  morning, 
on  his  way  to  the  Red  River  settlement,  of  which  we  understood  he 
had  been  appointed  governor.  He  had  come  all  the  way  from  Otter 
Head  this  morning,  a  distance  of  forty  or  fifty  miles,  runnmg  before 
a  strong  8.E.  breeze  in  his  large  two-suled  boat.  But  this  wind 
which  was  so  favorable  to  him  was  quite  the  reverse  to  us,  and  kept 
us  degradis  here  until  six  P.M.,  when,  there  being  a  slight  lull,  we 
embarked. 

Mr.  Swanston  had  promised  to  send  us  up  some  provisions  hither 
from  Michipicotiu,  but  they  had  not  arrived,  and  the  stock  b  the 
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store-house  was  so  small  that  Mr.  Beggs  at  first  thought  he  could  not 
spare  us  any,  hut  just  before  we  left,  takmg  compassion  on  our  desti- 
tute condition,  he  gave  us  a  supply  that  would  last  us  to  Michipicotan. 

When  we  got  outside  of  the  bar  the  wind  rose  again.  We  soon 
lost  sight  of  the  bateau,  and  the  two  canoes  kept  on  alone  as  well  aa 
they  could  against  the  wind  and  sea.  We  in  the  larger  canoe  could 
not  help  watching  with  some  anxiety  the  other  one  under  our  lee, 
occasionally  throwing  half  her  length  out  of  the  water,  and  then 
pounding  down  so  as  to  make  it  fly  up  on  all  sides.  This  thumping 
does  not  agree  very  well  with  the  birch  bark.  The  gum  gets  cracked 
and  lets  in  the  water,  and  there  is  not  substance  enough  about  the 
&bric  to  float  when  filled.  It  was  fast  growing  dark,  and  the  shore 
to  leeward  showed  a  horrid  line  of  grim  weather-beaten  rocks  and  white 
breakers.  At  length  the  men  in  the  other  canoe  called  to  us  that 
they  could  stand  it  no  longer,  and  kept  away  for  a  cove  we  had  just 
passed.  We  followed  them,  but  although'  only  a  few  hundred  yards 
behind,  yet  it  was  so  dark  that  when  we  entered  the  narrow  mouth  of 
the  bay,  we  could  see  nothing  of  them.  The  outline  of  the  shore  to 
leeward,  however,  was  still  distinguishable  agunst  the  western  sky, 
and  we  assured  ourselves  that  they  had  not  gone  further  to  leeward. 
We  kept,  therefore,  an  anxious  lookout  as  we  ran  rapidly  up  Ihe 
narrow  bay,  so  narrow  that  we  could  not  pass  them  undiscovered  if 
they  were  afloat,  and  fired  off  several  guns,  but  without  answer. 
Before  long  we  came  to  what  seemed  the  bottom  of  the  bay,  but  here 
we  found  no  signs  of  our  companions,  and  seeing  a  further  passage 
to  the  left,  we  supposed  they  hHii  kept  on.  Accordingly  we  pushed 
on  up  a  river-like  inlet,  with  high  mountunous  ridges  on  each  side 
half  a  mile  or  more  before  we  came  to  the  bottom. 

Here  we  landed  on  a  little  sand-beach,  heaped  up  with  a  great 
quantity  of  driftwood.  While  the  men  were  pitching  the  tent  in  an 
open  space  inside  the  fringe  of  bushes,  we  lighted  a  fire,  and  looked 
about  with  a  torch  made  of  a  roll  of  birch-bark  for  a  tree  suitable  for 
a  signal-fire.  We  soon  found  a  tall  spruce  well  covered  with  lichen, 
and  applying  the  torch  below,  the  flames  climbed  and  spread  upward 
and  horizontally  from  one  branch  to  another  until  the  whole  burst 
upwards  in  a  vast  tongue  of  flame,  crackling  and  whirling  up  sparkles 
of  burning  twig^  and  leaves  to  such  a  hei^t  that  it  seemed  imposai- 
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ble  that  our  friends  should  be  in  the  bay  and  not  see  it.  But  the 
flames  went  out,  the  last  sparks  one  after  the  other  dropped  away, 
and  the  dark  walls  of  the  bay  came  into  sight  against  the  sky,  yet 
we  listened  and  looked  in  vain  for  an  answering  signal.  Next  momr 
ing,  however,  namely : 

Aug.  7th — We  were  early  awakened  by  their  Toices  on  the  beach 
They  had  landed  in  the  outer  cove,  and  thus  did  not  see  our  fire, 
being  cut  oflF  by  a  high  intervening  ridge.  They  had  heard  the 
gun,  but  were  engaged  in  hauling  up  the  canoe,  and  so  could  not 
answer  it.  Lookmg  round  upon  the  prospects  of  the  day  we  found 
the  wind  still  so  strong  from  the  S.E.  that  there  was  no  chance  of 
getting  off  at  present.  Of  this  we  could  feel  no  more  where  we 
were,  than  if  we  had  been  at  the  bottom  of  a  well,  but  the  men 
pointed  to  the  breakers  at  the  mouth  of  the  bay,  where,  at  the  dis- 
tance of  a  mile  or  more,  the  large  and  rapidly  shifting  masses  of 
white  against  the  black  rocks  showed  that  the  surf  was  beating 
outside  at  least  as  violently  as  the  night  before.  On  listening,  the 
roar  of  tiie  waves  could  be  distinctly  heard.  But  immediately 
about  us  it  was  dead  calm,  with  occasional  eddies  in  the  tree-tops 
from  all  points  of  the  compass.  A  contrast  such  as  the  lake  seems 
to  love,  as  if  it  sought  to  break  up  the  uniformity  of  its  general 
features  as  much  as  possible  by  brisk  and  abrupt  changes  in  the 
minor  ones.  Thus  although  the  weather  throughout  our  journey 
might  be  called  settled,  yet  we  very  rarely  had  a  steady  wind, 
either  as  to  direction  or  strength,  and  in  the  hottest  day  the  shade 
of  a  rock,  or  a  cloud  passing  over  the  sun  was  enough  to  make  it 
cool.  The  range  of  clothing  thus  necessitated  within  the  twenty- 
four  hours  was  extraordinary. 

Our  little  point  was  as  silent  as  a  piece  of  the  primeval  earth ;  not 
a  living  thing  stirring  except  a.  few  musquitoes,  and  an  impudent 
moose-bird  that  perched  down,  with  a  jerk  of  the  tail  and  a  knowing 
torn  of  the  head,  among  our  very  camp-kettles.  A  heavy  stillness 
seemed  to  hang  over  it  and  weigh  down  every  sound,  so  that  a  few 
paces  from  the  tents  one  forgot  that  he  was  not  alone.  It  was  as  if 
no  noise  had  been  heard  here  since  the  woods  grew,  and  all  Nature 
seemed  sunk  in  a  dead,  dreamless  sleep. 


no 


Tec  it  w^B  dear  wt  vere  doc  the  fim  vistaotB,  to/r  the  fire-weed 
hid  sf-ning  op  here,  lod  close  at  hand  we  found  lodge-poles,  and 
the  rrm^ns  of  firea.  Here  alao  was  an  Indian  sweatin^iioute ;  a 
^!eUHi  dome  of  sticks,  aboat  foor  feet  hi^  and  two  in  diameter. 
He  ratient  anoat^  inside,  and  bv  his  ade  are  placed  some  hot  stones, 
on  which  are  thrown  rarions  hert»«  br  war  of  ^'  medicine."  Then 
the  whole  is  corered  in  with  blanketB  and  pieces  of  hark^  and  he  is 
left  to  simmer  for  the  rv:^aiate  periods 

Back  of  this  a  path  led  a  short  d^tance  through  the  woods  to  Ihe 
moQth  of  a  slugidsh  stream  some  fire  or  six  jards  wide  that  joined 
the  bay  north  of  our  camp*  which  was  thos  cat  off  on  three  ddes  bj 
it  and  the  lake,  and  on  the  foorth  bv  the  moontiun. 

Oar  beach,  as  I  said,  was  heaped  with  drift-wood,  most  of  it  arbor* 
vitae,  recognizable  by  its  twisted  stem.  Tins  tree  loves  the  water, 
and  grows  in  situations  where  it  is  most  exposed  to  be  washed  off 
by  the  winter  storms.  Some  of  the  logs  were  of  large  sixe,  a  foot 
or  more  in  diameter,  completely  stripped  of  branches  and  bark,  and 
in  general  of  their  roots,  and  exhibited  marks  of  very  rough  hand- 
ling, bemg  deeply  grooved  and  rubbed,  perhaps  by  chafing  together, 
partly  perhaps  from  ice.  Many  of  them  were  very  regularly  and 
smoothly  tapered  at  the  end.  Driven  into  the  bay  by  the  westerly 
gales  in  the  winter,  they  had  doubtless  drifted  along  its  steep  sides, 
and  been  successively  piled  up  at  the  bottom. 

Our  men  having  such  a  store  at  hand  did  not  spare  fuel,  and 
were  mightily  amused  when  we  told  them  they  had  on  five  dollars' 
worth  at  once.  But  although  cold  morning  and  evemng,  it  was 
very  warm  in  the  middle  of  the  day,  the  temperature  rising  from 
about  40*  to  near  80*  Fah. 

The  water  was  deepest  close  to  the  rocks  at  the  end  of  the 
point,  though  even  there  it  was  hardly  anywhere  more  than  five 
feet  deep.  Beyond,  it  was  so  shoal  that  we  very  easily  waded 
across  to  the  other  shore,  about  a  quarter  of  a  mile.  The  bottom 
was  an  even  surface  of  mud,  on  which  we  met  one  or  two  large 
rounded  pebbles  half  imbedded,  but  no  sand  or  small  stones.  Vari- 
ous water-plants,  namely,  two  species  of  Potamogeton,  and  an  Echi> 
nodoruSy  with  pretty  white  flowers,  were  growing  abundantly  here. 
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He  wind  and  waves  still  high  outside.  Several  times  the  men 
went  to  explore,  but  returned,  reportmg  it  still  too  rough  to  venture 
out 

Auff»  8th. — ^This  morning  we  heard  distant  reports  of  guns,  and 
the  men  thought  it  might  be  our  friends  of  the  bateau  over  in  the 
next  bay.  As  our  provisions  were  getting  very  low  (the  bulk  of  the 
stores  being  as  usual  in  the  bateau,)  they  resolved  to  cross  the  ridge 
and  fetch  a  supply.  They  reached  the  cove  after  a  laborious  climb, 
but  found  no  traces  of  them,  and  so  kept  on  to  the  Pic,  where  they 
fcund  them  reestablished  in  their  old  quarters. 

We  now  reconnoitred  again,  but  with  the  same  results  as  before. 
Tovrards  evening,  however,  the  men  seemed  to  have  made  up  their 
minds  that  we  should  get  off  to-morrow.  Certainly  ^^  la  vieUe^^  the 
<^d  woman,  as  they  called  her,  (a  personage  corresponding  to  our 
^  clerk  of  the  weather,")  had  given  us  a  long  enough  bout  of  it,  and 
it  was  time  to  expect  a  lull.  Accordingly,  they  made  all  their  pre- 
parations, and  being  desirous  no  doubt  to  appropriate  to  themselves 
the  largest  possible  share  of  the  good  things  of  the  wilderness,  piled 
such  a  huge  quantity  of  wood  upon  the  fire  that  we  were  driven  back 
T^d  by  yard  to  the  distance  of  some  rods. 

Aug.  9iA. — Calm,  with  a  slight  fog,  and  soon  cleared  up  very 
warm.  This  afternoon,  for  the  first  time  on  the  lake,  the  wind  was 
strong  from  the  south.  We  encamped  in  a  cove  under  a  hook  pro- 
jecting from  the  southward.  The  beach  of  large  stones  covered  with 
lichens,  whence  the  name  of  Campement  du  Pays  de  Mousse, 
which  the  cove  bears.  It  is  terraced  up  to  a  dividing  ridge,  and 
thence  down  in  like  manner  to  the  lake  on  the  other  side. 

We  had  been  struck  for  some  distance  back,  and  particularly  to- 
day, with  a  falling  off  in  the  luxuriance  of  the  vegetation,  as  com- 
pared with  the  country  further  north.  This  may  be  owing  to  the 
greater  exposure  to  the  northerly  winds ;  the  more  northern  shore 
being  protected  on  that  side  by  a  lofty  and  continuous  barrier.  In  a 
very  sheltered  cove  where  we  landed  to  lunch,  the  trees  were  of  con- 
nderable  size.  One  larch  measured  seven  feet  two  inches  in  girth, 
three  feet  from  the  ground,  and  we  judged  its  height  to  be  at  least 
uxty  feet. 
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Aug,  Viih. — Calm  this  morning,  with  a  swell  on  the  lake ;  an 
unusual  occurrence,  owing  to  the  southerly  wind  of  yesterday.  We 
passed  at  a  short  distance  the  river  Rideau,  which  falls  in  a  succes- 
sion of  cascades  (said  to  have  ninety  feet  descent  in  all)  directly 
into  the  lake.  The  final  fall,  of  about  thirty  or  forty  feet,  is  divided 
in  the  middle  by  a  large  rock,  part  of  the  wall  of  the  cove  into  which 
it  falls.  This  river,  the  only  one  we  saw  where  the  never-failing  fftlla 
descend  directly  into  the  lake,  was  also  the  only  one  that  had  no 
sand-beach  at  its  mouth.  All  the  others  were  indicated  firom  a  dis* 
tance  by  an  expanse  of  white  sand. 

Shortly  after,  the  wind  sprung  up  fresh  from  the  south-west,  of 
which  we  took  advantage  with  our  tarpaulin  sails.  It  is  a  nustaken 
notion  that  a  canoe  will  not  sul  on  a  wind.  Ours  sailed  very  well, 
with  the  wind  somewhat  forward  of  the  beam.  Only  the  sidls  are 
not  braced  up  much,  but  just  enough  to  keep  full ;  nnce  othenme, 
having  no  keel,  the  canoe  would  make  too  much  leeway. 

Opposite  Otter  Island  we  counted  ten  parallel  trap-dykes,  running 
nortli,  twenty-five  degrees  west.  Here  are  several  terraces,  passing 
by  regular  gradations  into  the  present  beach.  At  the  Biv.  d  I'Ois- 
eau  Vert  are  veins  of  epidotic  trap.  The  bateau  hove  in  right  out- 
side of  us  this  morning,  with  both  suls  set. 

In  the  afternoon  we  came  upon  the  bateaux  from  Michipicotin, 
moored  under  the  lee  of  some  rocks.  They  had  been  several  days 
on  die  way  already,  being  kept  back  by  the  wind,  and  thus  it  was 
that  our  stores  had  not  arrived  at  the  Pic.  These  were  now  handed 
over  to  us,  consisting  of  pork  and  excellent  ship-biscuit.  The  men  in 
tlio  boats  were  mostly  half-breedd,  with  their  families.  Several  of 
the  women  were  very  pretty  ;  their  complexion,  indeed,  a  faded  or 
bleached  olive,  as  if  they  had  never  seen  daylight,  but  with  a  spot  of 
color  in  the  cheek.  We  passed  Michipicotin  Island,  having  neither 
time  nor  favorable  weather  for  visiting  it,  and  encamped  on  a  beach 
of  coarse  dark  sand,  where  we  observed  the  white  flowering  raspberry 
for  the  first  time  on  our  return. 

Aug,  Wth. — At  half  past  five  this  morning  when  we  got  under 
weigh,  it  was  dead  calm  and  somewhat  foggy.  The  fog  soon  lifted, 
and  the  sun  shone  out  warm.    The  surfieice  of  the  lake  continued 
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unroffledy  reflecting,  unbroken  and  scarcely  dimmed  in  color,  the 
fall  form  of  every  rock  and  tree.  Running  along  at  a  moderate  dis- 
tance from  the  shore  in  this  calm  weather,  we  were  often  struck  by 
an  apparent  convexity  of  the  surface,  as  if  the  water  were  higher 
between  ns  and  the  rocks.  It  even  seemed  to  hide  the  line  where 
land  and  water  met. 

Suddenly  the  water  was  spattered  by  the  rising  of  a  shoal  of  lake- 
herring,  and  our  men  were  immediately  full  of  excitement,  and  must 
needs  get  the  fish-spear  from  the  bateau  to  have  a  stroke  at  them. 
By  that  time,  however,  the  shoal  had  sunk  again,  and  the  men 
watched  in  silence  and  without  dipping  an  oar,  for  them  to  rise. 
Looking  down  over  tiie  side  of  the  canoe,  we  could  trace  the  vast, 
simple  lines  of  the  rock,  until  lost  in  the  green  mist.  Everything 
below  the  surface  seemed  to  shine  with  a -diffused  phosphorescent 
light,  like  a  green  unclouded  sky.  All  at  once  the  dhoal  came  in 
sight,  under  the  boat,  pressing  steadily  on  with  a  broad  front,  a  soli- 
tary white-fish  rather  in  advance  of  the  rest.  Each  kept  his  relative 
position  to  the  rest,  like  a  flock  of  waterfowl,  and  they  glided  easily 
onward  without  any  apparent  exertion  except  a  tremulous  motion  of 
the  ta3.  Yet  they  soon  vanished  ahead,  and  not  long  after  a  great 
trout  came  sullenly  following  in  their  wake,  like  a  pirate  hovering 
about  a  convoy  of  merchantmen.  4 

Some  Indians  came  off  to  sell  us  fish,  and  our  men  in  their  gossip 
discovered  they  had  in  their  lodge  a  couple  of  young  foxes,  which 
the  Professor  thereupon  demanded  to  see,  and  bought.  The  poor 
Uttie  fellows  were  about  half  grown,  and  seemed  to  suffer  from  the 
heat.  The  fii*st  thing  they  did  when  we  took  them  aboard,  was  to 
seek  out  the  shadiest  comer.  They  appeared  to  be  perfectly  tamo, 
or  at  least  inoffensive. 

We  caught  several  trout  ourselves  in  the  course  of  the  forenoon. 
I  was  struck  with  the  life-like  appearance  of  the  bait,  (a  trout's 
stomach  dravm  over  the  hook,  and  tied  to  the  line  above,)  visible  at 
a  great  depth.  Out  of  water  it  has  rather  a  shapeless  appearance, 
but  jerked  along  at  a  sufficient  depth  it  has  precisely  the  look  of  a 
small  fish  that  has  been  wounded,  so  as  swim  with  difficulty  and 
somewhat  »deways. 

In  the  afternoon  a  &vorable  breeze  sprung  up.    Our  men  were 
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pttrfiise  in  their  Aaoks  and  ooin{£menti  to  the  ^  old  ladj,"  and  in 
addition  to  the  tarpanib,  must  n^ds  rig  a  spritsul,  which  they  made 
of  a  blanket  extended  between  an  oar  and  die  fish-spear. 

We  reached  Michipicotin  at  about  fire  P.  M.  One  of  oar  first 
questions  was  as  to  the  flies.  Mr.  Swanston  said  they  were  ^^  all 
gtme,"  which  we  found,  comparatively  speaking,  true,  but  at  the  old 
camping-ground  there  were  a  few  left  to  remind  us  of  our'  former 
snfieringB. 

We  held  a  council  this  evening  as  to  the  advisability  of  making  an 
excursion  to  Michipicodn  Falls,  six  miles  up  the  rirer.  The  majority 
were  decidedly  in  fiivor  of  pushing  on,  and  the  Professor  did  not  like 
to  leaye  them.  So  it  was  settled  that  two  of  us  who  wished  to  go, 
should  remain  behind  with  the  small  canoe,  and  endeavcMr  to  overtake 
the  rest  by  forced  marches. 

On  opening  this  evening  a  tin  case  in  which  bird-skins  were  packed, 
I  found  the  insde  covered  with  drops  of  water,  and  some  of  the  skins 
so  wet  that  I  had  much  cUfficuIty  in  drying  them.  As  the  case  was 
surrounded  by  an  India-rubber  covering,  and  the  whole  put  into  a 
wooden  box,  which  was  perfectly  dry,  the  moisture  could  have  come 
only  from  the  condensation  occasoned  by  the  great  and  sudden 
changes  of  temperature.  Metal,  therefore,  is  to  be  avoided  here,  if 
dryness  is  reqflisite. 

The  dogs  disturbed  us  somewhat  in  the  night  by  their  antics  with 
a  frying-pan  and  a  tea-kettle,  which  Henry  had  unfortunately  ofnitted 
to  place  out  of  reach.  A  troop  of  mongrel  curs  seems  to  be  a  gene- 
ral characteristic  of  an  Indian  village,  though  they  neither  make  use 
of  them  nor  seem  to  take  any  care  of  them,*  and  one  does  not  see 
why  they  should  keep  them,  unless  it  be  for  an  occasional  dog-feast, 
an  observance  which,  to  judge  by  the  lean  condition  of  the  dogs,  is 
rather  gone  out  of  fashion. 

Aug,  12th. — Warm  and  cloudy.  While  our  friends  were  making 
ready  for  departure,  we  set  off  for  the  falls,  with  an  Indian  lad  for 
guide,  paddled  a  few  hundred  yards  up  the  river,  and  having  puDed 
the  canoe  up  on  the  scanty  beach  on  tiie  opposite  side,  climbed  up 

*  One  Indian,  bowerer,  who  readilj  sold  hii  dog  for  a  trifle,  reroked  the  htrgaia 
when  he  understood  that  the  skeleton  only  was  wanted.  Whether  this  was  from  any 
feeling  for  the  dog,  or  only  from  some  superstition,  we  could  not  learn. 
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ihe  steep  sandj  bank,  twenty  or  thirtj  feet  high,  and  found  ourselves 
upon  a  wide  plain,  bounded  by  the  river  on  the  right,  and  some  steep 
rocks  in  the  distance,  on  the  left. 

The  surface  was  level  and  barren,  not  a  tree  in  sight,  but  only  a 
uniform  expanse  of  withered  herbage,  bearberry,  lichens  and  great 
quantities  of  blueberries  and  huckleberries,  now  ripe,  much  to  our  sat- 
isfaction, for  we  had  not  tasted  fruit  of  any  sort  for  so  long  that  even 
these  humble  kinds  had  a  flavor  unknown  before.  There  were  two 
sorts  ;  the  most  abundant  was  of  a  light  lead  color ;  the  other  larger 
and  of  a  dull  blackish.  We  did  not  stop  to  gather  them  however, 
but  polled  them  by  handfuls  as  we  ran  along  the  trail,  to  the  an- 
noyance of  our  little  Indian,  who  had  evidently  calculated  upon  a 
deliberate  feast. 

The  path  was  worn  through  the  crust  of  superficial  vegetation 
and  the  thin  seam  of  mould  that  supported  it,  a  foot  deep  into  the 
sand  below,  and  so  narrow  that  we  had  to  walk  Indian  fashion  with 
toes  turned  in,  and  I  had  some  trouble  to  avoid  grazing  my  ankles 
with  my  shoe-soles.  My  companion  wore  moccasins,  a  much  more 
comfortable  gear  for  this  ground. 

The  weather  was  very  warm,  and  the  flies  exceedingly  trouble- 
some, rising  in  swarms  from  the  blueberry  bushes  when  we  touched 
them.  Whether  from  a  presentiment  of  their  coming  end,  or  from 
some  other  cause,  they  were  not  flying  abroad  to-day,  but  collected 
on  the  ground.  Once  routed,  however,  they  showed  no  backward- 
ness in  mUcing  an  attack.  Having  for  the  first  time  open  ground 
enough  to  observe  their  manocuvrings,  we  tried  to  outrun  them, 
and  easily  left  them  behind,  but  in  a  short  time  the  swarm,  like  a 
pack  of  wolves,  and  guided  to  all  appearance  in  like  manner  by 
scent,  came  ranging  up  in  a  body  and  fell  on  afresh. 

Continuing  on  for  about  a  mile  we  came  to  a  sudden  depression  in 
the  plain.  We  stood  on  the  edge  of  a  steep  bluff  some  forty  feet 
high.  Below,  the  broad  level  valley  stretched  off  apparently  to  the 
river  on  the  right,  and  on  the  left  to  some  rocky  hills  several  miles 
distant.  It  seemed  perfectly  level  and  sandy,  and  in  all  respects 
like  the  plateau  on  which  we  stood,  except  that  it  was  still  more 
barren  and  showed  patches  of  bare  sand.  On  the  opposite  side  the 
bluff  rose  agm  as  abniptly  to  about  the  level  at  which  we  stood. 


116  LAKB  SUPBBIO&. 

It  had  all  the  appearance  of  a  sudden  and  even  depression  across 
a  previouslj  unbroken  plidn.  Mj  companion  thought  it  a  former 
bed  of  the  river,  and  that  he  could  see  an  opening  in  the  hills  to 
the  left  (which  direction  we  knew  the  river  took  above)  through 
which  it  might  have  flowed.  *  T  could  see  nothing  of  this,  nor  did 
the  valley  seem  to  me  to  present  the  appearance  of  a  river-bod,  for 
it  was  perfectly  level,  free  from  stones,  and  nowhere  less  than  half 
a  mile  wide,  varying  from  this  to  perhaps  three  fourths  of  a  mile,  at 
least  six  times  the  present  width  of  the  river.  In  our  haste  nothing 
very  satisfactory  could  be  made  out,  but  my  general  impression  was 
that  it  was  the  bed  of  a  former  arm  of  the  lake. 

Crossing  the  valley  and  ascending  the  bluff,  by  an  equally  steep 
path  on  the  other  side,  we  came  before  long  to  scattered  spruce 
trees,  and  at  the  distance  of  about  three  miles  from  the  factory,  to 
the  river  agm.  Here  we  were  made  aware  that  what  had  seemed 
to  us  a  horizontal  plain,  was  in  truth  a  gradually  ascending  level,  for 
we  now  stood  sixty  or  seventy  feet  above  the  stream.  A  little  brook 
scarcely  deep  enough  to  swim  a  trout  came  into  the  river  here  at 
the  same  level,  having  sawed  through  the  sand  to  its  very  base,  leav* 
ing  on  each  side  a  steep  slope  of  pure  sand,  excessively  fatiguing  to 
ascend.  We  were  now  surrounded  by  a  tolerable  growth  of  spruce 
and  birch,  occasionally  forming  thickets.  The  aspect  of  the  oounr 
try  was  not  unlike  that  of  the  White  Mountains  at  the  elevation  at 
which  the  forest  be^ns  to  disappear,  only  more  abounding  in  lichens 
and  small  shrubs. 

There  was  no  opportunity  in  the  course  of  our  hasty  walk  to  ob- 
serve the  stratification  of  the  sand.  We  saw  no  freshly  broken  sui^ 
faces,  and  in  the  paths  the  materials  were  of  coarse  displaced.  In 
general  terms,  however,  I  may  say  that  it  was  a  coarse,  reddish  sand, 
mixed  with  gravel  and  with  a  few  stones,  which  were  somewhat 
rounded  but  not  scratched  as  far  as  I  observed.  The  general  ap^ 
poaranoe  was  much  the  same  as  that  of  the  bluff  at  the  factory, 
which  is  very  distincUy  stratified. 

Al^qrwanis  we  came  out  into  an  open  space  whence  we  had  a 
vory  oxtonsivo  view  over  woods  and  barren  ground,  with  occasional 
gliin|>sos  of  tlio  river  fiir  below,  and  on  the  edge  of  the  horizon  a 
iwop  of  the  lake* 
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Aboot  three  qnarters  of  a  mile  from  tiie  falb  we  struck  the 
portage  path,  miming  through  deep  moist  woods.  Across  it  were 
laid  logs,  at  short  distances  apart,  so  that  it  was  like  walking  on  a 
railroad  where  the  sleepers  haye  not  been  filled  in.  An  explanation 
80on  presented  itself,  in  a  smooth,  narrow  trench  in  the  middle  of 
the  path,  such  as  would  be  made  by  the  keel  of  a  vessel,  and  on 
each  side  the  traces  of  a  heavy  body  dragged  over  the  ground ; 
we  conjectured  that  it  was  an  arrangement  for  facilitating  the  trans- 
port of  the  heavy  bateaux  that  come  down  from  Hudson's  Bay. 
When  we  reached  the  head  of  the  portage  we  found  we  had  guessed 
rightly,  for  here  lay  several  large  boats  ready  to  be  hauled  across. 
These  bateaux  measure  generally  twenty-eight  feet  in  the  keel  and 
near  forty  above,  and  are  very  heavily  built,  yet  as  Mr.  Swanston 
afterwards  told  us,  the  voyageurs  make  nothing  of  the  portage,  and 
amuse  themselves  with  racmg  the  boats  against  each  other  over 
the  path. 

At  the  head  of  the  portage  we  found  ourselves  a  good  way 
above  the  &lls,  but  there  was  no  appearance  of  a  path,  so  we  made 
our  way  down  stream  through  the  tangled  arbor-vitses,  and  soon 
came  out  in  front  of  the  upper  faU. 

Michipicotin  FaUs  consist  of  three  cascades  of  about  equal  heights, 
separated  by  short  intervals  of  rapids ;  the  total  descent  is  upwards 
of  eighty  feet.  At  each  fall  the  river  is  compressed  to  the  width 
of  a  few  yards  between  projecting  pcmits  of  rock,  and  below  each 
expands  again  somewhat. 

The  rock  is  a  gray  nenite,  broken  into  huge  parallelograms,  some 
lying  about  in  loose  fragments,  in  others,  the  cleavage  lines  indi- 
cated on  the  face  of  the  rock  having  a  dip  of  about  20^  southwest, 
tfaat  is,  at  right  angles  with  the  fall.  '  These  projecting  points  and 
detached  fragments  of  hard  rock  in  the  bed  of  the  cascade,  give  it  a 
peculiar  character.  Thus  at  the  foot  of  the  second  fall  the  whole 
mass  of  water  is  thrown  upwards  again  in  a  vast  fountain  of  spray, 
from  the  reastance  of  some  obstacle  below  the  surface. 

The  third  or  lower  fidl  is  very  striking.  Whether  from  the  sudden 
expanse  of  the  channel,  which  becomes  somewhat  wider  here,  or 
from  the  shape  of  its  bed,  it  forms  a  regular  half-dome  of  broken 
water,  a  most  magnificent  spectacle,  not  at  all  like  any  other  large 
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tall  I  ever  saw,  but  resemblmg  on  a  gigantic  scale  the  bell  of  water  bo 
often  formed  by  a  projecting  stone  in  small  mountain  streams. 

This  indeed  might  serve  for  a  description  of  the  whole  scene.  1% 
18  a  mountfldn  torrent  on  a  large  scale,  and  without  the  majesty  of  NL 
agara,  or  even  of  Kakabeka,  it  has  a  charm  of  its  own  in  its  exuberant 
liie  and  freedom.  Below,  the  river  turned  to  the  right,  leaving  at  its 
outer  angle  a  whirlpool,  in  which  were  revolving  a  great  quantity  of 
logs,  as  cleanly  stripped  of  bark,  roots,  and  branches,  as  if  prepared 
for  the  saw-mill. 

From  what  I  could  obse'rve,  the  river-bed  above  the  fiedls  is  nos 
much  below  the  general  level  of  the  country ;  as  if  it  flowed  there 
over  a  rocky  plateau,  covered  with  a  scanty  depth  of  soil,  and 
abruptly  falling  away  at  the  falls,  forming  a  barrier  against  which 
the  sand  and  gravel  from  the  lake  have  been  heaped.  Below,  the 
banks  are  high,  of  loose  drift  deposit.  This  may  be  the  edge  of  a 
Btep  in  the  descent  from  the  height  of  land. 

Beaching  the  factory  again,  we  found  all  in  readiness  for  depart- 
ure, the  men  anxious  to  be  off,  and  the  lake  so  smooth  that  we  could 
take  the  direct  line  for  Cape  Choyye,  which  we  reached  a  little  after 
sunset,  while  the  dir  was  sdll  full  of  rosy  light,  the  moon  just  peep- 
ing through  the  fringe  of  forest  on  the  edge  of  the  cliff  above  us. 

Here  the  men  proposed  to  stop  for  rest  and  refreshment,  and  then 
to  keep  on  by  moonlight. 

At  the  place  where  our  tents  had  been  pitched,  I  found  the  ever* 
green  boughs  still  undisturbed  on  the  stones ;  the  balsam  twigg  still 
retained  most  of  their  leaves,  but  the  spruce  were  entirely  bare. 
We  hastily  drank  our  coffee,  and  the  men  their  tea,  and  then  re^m- 
barked.  About  ten  o'clock  we  were  awakened  by  the  cessation  of 
motion,  and  found  ourselves  in  a  narrow  cove  near  Cape  Gargantua. 

Aug.  IQth. — It  was  warm  and  rainy  this  morning,  with  fog.  We 
started  early,  and  approaching  the  Bividre  aux  Crapauds,  the  men 
saw  a  houcane^  namely,  a  smoke  (whence,  bye  the  bye,  the  term  huh 
caneer)j  and  said  we  should  find  our  friends  there,  though  we  could 
not  well  distmgmsh  it  from  fog.  They  were  right,  however,  for 
there  they  were,  just  done  breakfast. 

I  was  struck  with  the  unhesitating  accuracy  with  which  our  men 
fteered  in  the  fog  to-day ;  they  evidently  knew  the  way  now,  though 
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by  no  oiher  lancbnarks  than  rocks  and  islets,  which  to  an  ordinary 
observer  seemed  all  alike. 

In  the  afternoon  it  rained  hard.  We  protected  ourselves  with  the 
tarpaolin,  elevated  in  the  middle  with  a  tin  map-case  by  way  of  tent- 
pole.  The  rain  stopped  towards  evening,  and  close  before  us  lay 
Mica  Bay,  with  its  wharf  and  crane,  and  Capt.  Matthews'  cottage 
on  top  of  the  bank. 

The  Captain  had  gone  to  commence  minmg  operations  at  Michipi- 
cotin  Island.  Mrs.  Matthews,  however,  and  Mr.  Palmer,  a  young 
gentleman  attached  to  the  establishment,  received  us  most  hospita* 
bly.  Mr.  Palmer  gave  the  Professor  several  valuable  specimens, 
and  showed  us  the  commencement  of  a  very  elaborate  survey  of  the 
k>cation,  in  which  even  the  trap^iykes  (which  here  intersect  at  some 
points  in  the  most  intricate  manner,)  were  laid  down. 

Aug.  14tA. — ^Before  starting  this  morning,  Mr.  Palmer  carried  us 
up  to  the  mine  to  see  some  ^'  pot-holes,"  that  had  been  discovered 
there  since  we  were  here  before.  The  spot  where  they  are  found  is 
two  hundred  feet  above  the  present  level  of  the  lake,  in  a  narrow 
vein  filled  with  rolled  pebbles  and  gravel,  lying  directly  over  the 
lode  which  is  now  worked.  This  vein  runs  vertically  through  a  con- 
siderable thickness  of  unstratified  drift,  with  angular  bowlders,  and 
$eratehed,  but  no  rounded  pebbles.  The  rock  slopes  steeply  towards 
the  lake,  and  some  of  th^  holes  are  joined  together  like  stairs,  the 
stones  that  formed  them  having  evidently  worked  by  degrees  down 
the  slope,  as  we  see  them  domg  now  at  Cape  Choyye. 

We  left  with  a  favorable  breeze,  passed  Mamainse,  and  were 
dready  expecting  to  reach  the  Sault  tcKlay,  but  by  the  time  we.were 
abreast  of  the  Sandy  Islands,  it  blew  so  hard  that  it  was  thought  pru- 
dent to  put  in  and  wait  for  a  lull,  the  bay  beyond  being,  according 
to  the  men,  a  dangerous  place  in  foul  weather.  The  other  boats  had 
disappeared ;  the  bateau  to  windward,  the  canoe  working  in  shore 
towards  Goulais  Point. 

On  the  broad  sandy  beach,  as  we  landed,  we  found  the  tracks  of  a 
fox,  just  made,  for  the  wind  had  not  filled  them  up.  I  set  out  to 
explore  the  island,  without  my  gun,  however,  contrary  to  my  wont, 
having  unluckily  left  my  powder  in  the  other  canoe.  As  I  approached 
a  iaOen  spruce  tree  that  lay  about  thirty  yards  off,  with  its  top  in  the 
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water,  I  aw  coming  towards  me  from  on  ilie  other  side — a  fox ! 
The  fellow  was  of  the  variety  called  "  Ctobb  Fox,"  lean  and  hungry- 
looking.  He  trotted  leisurely  on,  as  one  sees  a  dog  trotting  along  a 
pathway, — occaaonally  pan^ng  to  sniff  at  a  dead  craw-fish.  I  did 
not  attempt  to  hide  myself,  bnt  stood  perfectly  stiU.  He  came  care- 
lessly on,  and  cleared  the  tree  widi  the  lightest  and  graoefnllest  of 
leaps,  bat  his  black  paws  hardly  touched  the  sand  before  he  had 
whisked  like  lightning  from  his  coarse,  and  disappeared  in  the  wood. 

As  the  island  is  not  a  mile  long  and  only  a  few  hundred  yards 
across,  it  was  a  matter  of  wonderment  how  he  got  here,  or  what  he 
could  find  here  to  lire  upon.  The  men  said  he  had  most  likely  come 
across  on  the  ice  from  the  main  land  (a  distance  of  about  four  miles) 
in  the  winter,  and  had  not  dared  to  swim  back  agun.  We  found 
marks  of  digging  in  yarious  parts  of  the  island,  and  conjectured  he 
had  been  reduced  to  a  partly  vegetable  diet.  If  he  could  have 
trotted  undisturbed  a  few  rods  further,  he  would  have  fomid  what  I 
poked  up  in  his  stead,  the  dead  body  of  a  litde  warbler  that  had 
evidently  been  beaten  down  and  drowned  in  the  sUma  the  day 
before,  and  lay  on  its  back  on  the  sand  at  the  water's  edge,  the  wing? 
a  little  open,  quite  fresh,  and  the  plumage  hardly  ruffled. 

At  dusk,  two  figures  appeared  on  the  beach  of  an  island  about 
half  a  mile  off.  Our  men  said  they  were  ^^Frangais,"  that  is,  not 
Indians,*  but  more  could  not  be  made  out.  They  proved  afterwards 
to  have  been  some  of  our  friends  of  the  bateau,  but  they  had 
encamped  on  the  oppoate  side  of  the  island,  and  did  not  see  us.  It 
rained  at  intervals,  and  blew  veiy  hard  in  the  night,  the  wind  shift- 
ing from  north-west  to  northeast.  We  had  fears  for  our  tent,  but  for- 
tified ourselves  by  felling  a  few  trees  to  wmdward. 

Aug.  15th, — ^At  five  o'clock  this  morning  it  still  blew  hard, 
and  although  the  wind  was  more  off  shore,  and  the  waves  accordin^y 
not  so  high,  yet  the  rollers  were  plunging  along  the  beach  with  a  vio- 
lence that  rendered  embarkation  somewhat  haEardous.  But  we  were 
all  anxious  to  be  off.    To-day  was  the  day  fixed  for  reachmg  the 

*  These  half-breed  Yoyageurs  we  true  creatores  of  tndition,  and  stiU  divide  tiie 
human  race  into  but  two  classes,  "Fhmfais  "  and  <*  Sauwufes,*'  Before  I  understood 
this,  one  morning  we  found  on  a  beach  where  we  landed,  tracks  of  men  who,  they  said, 
were  '*  Franfais."  When  I  aaked  them  how  they  knew  this,  they  pointed  to  the  marks 
of  boot-keeli  in  the  sand. 


c^  ^Y^-e^'"^  c\/    /<.^'-7ry^\;i'<'^^^ 


J/ 
NAREATIVE.  125 

g^obe.  The  woeds  and  rocks  are  everywhere  the  same,  or  similar. 
The  rivers  and  the  islands  are  connterparts  of  each  other.  The  very 
fishes,  although  kept  there  by  no  material  barrier,  are  yet  different 
fiom  those  of  the  other  lakes.  Where  differences  eidst  between  the 
various  parts,  they  are  broad  and  gradual. 

Aug.  16<A,  Vlik  and  18iA.  —  Principally  employed  in  arrangmg 
and  packing  specimens.  Prof.  Agassiz'  collection  alone  occupied 
four  barrels  and  twelve  boxes,  mostly  of  large  size. 

In  the  meantime  our  party  gradually  dispersed.  Some  took  the 
steamer  for  Mackinaw ;  others  were  to  remain  for  a  few  days  at  the 
Sault,  whilst  another  party  determined  to  take  the  English  steamer 
^^  Gore,"  to  Sturgeon  Bay,  and  return  home  through  Upper  Canada. 

Aug.  19rt. — We  started  at  eight  o'clock  A.M.  in  liie  "  Gore,"  a 
very  well-arranged  and  comfortable  boat.  Our  first  move  was  to 
cross  the  river,  where  we  took  in  the  (English)  Bishop  of  Toronto, 
with  his  chaplain  and  another  clergyman.  We  understood  they  had 
been  consecratiug  a  church  on  the  English  side. 

The  scenery  below  the  Sault  is  pleasing,  and  in  many  respects  like 
that  we  had  just  left,  as  if  the  influence  of  the  Great  Lake  extended 
beyond  its  shores.  The  trees  seemed  to  be  of  the  same  species,  and 
there  was  the  same  abundance  of  wooded  islands  and  islets.  The 
Professor  observed  that  the  scratches  on  the  rocks  were^  not  parallel 
to  the  valley,  but  have  a  constant  north  and  south  direction.  The 
high  land  forming  the  sides  of  the  vaUey  retreats  gradually  on  each 
mde,  leaving  a  wide  expanse  of  low  shores  which  would  be  inundated 
by  a  slight  elevation  of  the  water.  For  some  distance  below  the 
Sault  the  river  is  shallow,  and  the  bottom  distinctly  visible,  showing 
ripple-marks  in  many  places  which  are  constantly  covered  by  several 
feet  of  water. 

About  three  o'clock  P.M.,  we  reached  the  Bruce  copper-mine,  to 
the  northward  of  St.  Joseph's  Island.  The  long  wooden  pier  to 
which  we  moored  was  heaped  with  the  most  brilliant  ore  of  the  kinds 
the  miners  call  "  horseflesh"  and  "  peacock  ore,"  having  every  hue 
of  blue,  purple  and  golden.  The  first  question  the  agent  asked  us 
when  we  landed,  was,  whether  we  had  a  medical  man  with  us,  for 
two  of  his  men  had  just  been  injured  by  a  premature  explosion.  For- 
tunately, there  were  two  of  the  profession  in  our  party,  not  to  count 
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the  Profeawyr,  and  ih^  poor  feDows  were  immedjately  attended  to. 
They  were  dreadfuDy  bunit  and  toni  about  the  fisMse,  and  were  moan- 
ing with  pain,  and  still  more  at  the  thon^ts  dT  loong  their  eyes,  and 
tfans  their  means  of  sapporL  The  doctofs  shook  their  heads  at  first, 
bat  afterwards,  after  proper  washing,  &c.,  their  case  looked  better. 
They  were  taken  on  board  to  be  canied  to  the  hospital  at  Penetan- 
goishene,  and  we  had  the  satisfiiction  on  landing  them  there  of  belioT- 
jng  that  they  would  come  oat  with  an  eye  apece,  at  the  worst. 

This  mine  belongs  to  the  Montreal  Company,  and  the  little  settle- 
ment has  a  thriving  look.  The  works  that  we  saw  were  mostly  open 
trenches,  displaying  a  few  feet  of  topsoil,  consisting  of  anstratified 
drift,  clay  with  scratched  pebbles  and  bowlders.  The  metalliferoas 
rock,  which  is  aenite  and  metamorphic  talc-schist,  with  veins  of 
qoartz,  is  also  polished  and  scratched.  33ie  ore  consists  of  varions 
sulphorets  of  copper,  particolarly  the  yellow.  At  St.  Joseph's,  where 
we  stopped  to  wood,  the  Captain,  (a  very  intelligent  man,  abounding 
in  information  concerning  the  coontry,)  took  as  to  see  a  rock  whi<^ 
he  considered  a  great  curiosity.  It  proved  to  be  a  large  bowlder  of 
the  most  beautifiil  conglomerate,  presenting  a  great  variety  of  bril- 
fiant  colors ;  agates,  jasper,  porphyry,  trap,  &c.,  all  polished  down  to 
an  even  surface.  Other  bowlders  of  the  same  kind  were  lying  about 
near  the  beach.  The  rock  in  place  is  Trenton  limestone,  and  full 
of  the  organic  remains  peculiar  to  that  deposit.  We  observed  greal 
numbers  of  bowlders  on  all  the  islands  we  passed  in  Lake  Huron. 

There  is  a  little  settiement  on  this  end  of  tiie  island,  which  the 
captsdn  called  his,  as  the  land  belongs  to  him.  He  bought  seven 
hundred  acres,  (no  doubt  of  our  friend  the  Major  and  his  co-tenant,) 
at  the  rate  of  twenty  cents  an  acre,  for  land  said  to  be  fertile,  and 
certainly  supporting  a  fine  growth  of  hard-wood  trees. 

In  the  evening  the  Professor  made  the  following  remarks  on  occa- 
sion of  the  bowlder : 

"  This  bowlder  may  he  considered  as  an  epitome  of  all  the  rocks  we  have 
seen.  A  eomplote  examination  of  it  would  occupy  a  geologist  many  months. 
Thb  conglomerate  is  associated  with  the  oldest  stratified  formations,  and  must 
have  been  formed  in  the  same  epoch  with  them.  Its  component  parts  give 
us  some  insight  into  its  age.  It  contains  no  fragment  of  fossiliferoos  rook ; 
thus  the  pebbles  of  which  it  is  composed  must  have  been  broken  off,  rolled 
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liy  die  iraTes  and  ihenbj  rounded  and  Bmooihed,  and  afterwards  eemented 
ftogeCher,  before  the  appearance  of  animal  life  on  the  earth.  On  the  other 
hand  it  contains  trap ;  thus  trap^ykes  most  have  been  thrown  np  at  thai 
early  period.  Its  other  elements  are  jasper,  porphyry,  agate,  qnartz,  and 
even  mica ;  all  belongjuig  to  the  ancient  rocks  which  we  have  seen  on  Lake 
Superior.  In  one  of  the  bowlders  the  materials  are  slightly  stratified,  so 
that  they  had  been  arranged  in  layers  before  they  were  cemented  together. 
In  all  of  them  the  cement  is  more  or  less  vitrified,  showing  a  strong  action 
of  heat.  This  most  have  been  derived  from  plutonic  agencies,  so  that  the 
platonic  action  on  the  lake  commenced  before  the  introduction  of  animal  life. 
The  sandstone  formations  about  Gros-Cap  and  Batcheewauung  Bay  indicate 
In  all  probability  the  beaches  of  the  ancient  continents  from  which  these  frag- 
ments were  detached,  and  the  outlines  of  the  seas  by  which  they  were  rolled 
and  worn.  Afterwards  they  were  conglomerated,  and  then  removed  hither 
by  other  agencies.  This  bowlder  does'not  show  the  marks  of  having  been 
transported  by  the  action  of  water.  Its  surface  is  smoothed  and  grooved  in 
a  uniform  manner,  without  the  slightest  reference  to  the  dififerent  hardness 
of  its  various  materials.  Had  it  been  worn  into  its  present  shape  by  the 
action  of  water,  the  harder  stones  would  be  left  prominent.  I  have  no  doubt, 
from  similarity  of  its  appearance  in  this  respect  to  the  rocks  of  the  present  gla- 
ciers of  Switzerland,  that  it  has  been  firmly  fixed  in  a  heavy  mass  of  ice  and 
moved  steadily  forward  in  one  direction,  and  thereby  ground  down." 

These  remarks  being  made  in  the  main  cabin,  in  the  presence  of 
fhe  Captain  and  the  other  passengers,  one  of  the  clergymen  after- 
wards took  the  Professor  to  task  for  denying  that  the  world  and  its 
inhabitants  were  all  made  at  once,  as  if  this  was  a  well-understood 
thing,  and  got  quite  indignant,  when  he  would  not  admit  that  the 
Bible  had  so  settled  it.  His  tone  on  this  occasion,  (for  otherwise  he 
appeared  to  be  a  well-bred  and  educated  man,)  seemed  to  indicate  a 
different  position  of  the  old  theologico-geological  question  here,  a 
question  one  would  have  thought  finally  disposed  of  among  men  of 
liberal  tridning. 

Aug.  20^A. — yfe  stopped  this  morning  at  a  little  settlement  on  the 
Grand  Manitonlin,  whither  the  Indians  come  yearly  to  receive  their 
**  presents."  A  few  soldiers  are  stationed  here  to  keep  order  on 
these  occasions.  It  is  a  significant  fact  that  both  here  and  at  Mack- 
inaw, the  ground-rent  paid  by  the  British  and  United  States  govern- 
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menlB  to  the  ori^nal  lords  of  ike  soil,  goes  under  the  name  of  a 
presenty  as  if  dependent  on  the  mere  good-will  and  pleasure  of  the 
tenants. 

The  Indians  had  been  collected  here  a  week  or  two  before,  it  was 
sidd,  to  the  nmnber  of  three  or  four  thousand ;  we  saw  the  traces  of 
their  encampment  on  the  beach.  In  general  it  is  only  those  living  in 
the  neighborhood  that  come,  since  to  jonmej  hither  from  the  more 
distant  Tillages  would  cost  more  thsm  the  "  present"  would  come 
to. 

On  one  occasion,  the  Gaptun  saw  a  general  collection  of  'the  tribe 
from  all  quarters,  as  far  as  the  Red  lUver  settlement  on  the  one 
hand,  and  Hudson's  Bay  on  the  other.  There  were  in  all  about  five 
thousand  six  hundred  persons,  men,  women,  and  children.  As  usual 
thej  carried  little  or  no  food  with  them,  and  such  a  multitude  soon 
exhausted  the  fish  and  game  of  the  neighborhood.  Terrible  want 
ensued,  and  as  the  English  authorities  for  some  tame  refused  any 
assistance,  many  were  near  starvation.  Some  families,  to  his  knowl- 
edge, went  three  days  without  food ;  others  lived  on  small  bits  of 
maple  sugar,  which  were  divided  with  scrupulous  accuracy.  At  last 
the  officer  in  charge  ordered  some  Indian  com  and  "  grease"  to  be 
served  out  to  them.  The  Captain  was  standing  with  the  officers  when 
.this  order  was  executed,  and  understood  (though  they  did  not,)  the 
speech  the  chief  made  to  his  men  on  the  occafflon.  ^^  When  strangers 
come  to  visit  u«,"  said  he,  "  we  look  round  for  the  best  we  have,  to 
offer  to  them.    But  we  must  take  this,  or  starve." 

If  it  be  said  that  the  strict  law  of  nations  is  not  applicable  to  deal- 
ings with  savages,  any  more  than  the  municipal  law  to  the  manage- 
ment of  children, — ^at  least  they  should  have  the  benefit  of  the 
principle.  If  we  clum  to  stand  in  loco  parentis  with  regard  to  them, 
we  should  show  some  parental  solicitude  for  their  wel&re.  But  the 
poor  savages  fall  between  the  two  stools,  and  get  neither  law,  equity, 
nor  loving  kindness  at  our  hands.  It  is  difficult  to  see,  for  instance, 
why  the  annual  stipend  should  not  be  paid  to  the  Indians  at  places 
in  a  measure  convenient  for  them  to  receive  it,  say  at  La  Pointe,  on 
the  American  side,  and  Fort  William,  the  Red  River  settlement,  and 
the  like  on  the  Canadian,  instead  of  practically  cheating  them  out  of 
it  in  this  way. 
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Sault,  sod  we  could  reach  it  easfly  firom  here.  Oar  men  were  as 
eager  to  be  gone  as  we,  for  they  had  worked  long  enough  at  one  job 
to  be  glad  of  a  change.  Then  at  this  season  it  was  as  like  as  not  to 
blow  for  a  week,  and  harder,  and  onr  proyisions  wonld  not  hold  out 
many  days. 

So  the  canoe  was  set  afloat,  and  held  head  to  sea  by  a  man  on 
each  nde,  standing  up  to  his  middle  in  the  water.  In  this  position  it 
was  carefully  loaded,  and  we  got  on  board  over  the  stem.  Finally 
the  men  contrived  to  get  in  and  push  off  without  serious  accident, 
ihon^  not  without  shippng  a  good  deal  of  water.  As  the  wind 
was  directly  off  shore,  matters  improved  as  we  proceeded,  and  before 
long  we  were  under  the  lee  of  6ros-Cap. 

The  thickets  of  white  flowering-raspberry  were  now  fuU  of  fruit ;  the 
berries  averagmg  about  three  quarters  of  an  inch  in  length,  by  two 
thirds  in  diameter,  and^  rather  firmer  and  more  symmetrical  than 
the  common  cultivated  species.  The  taste  is  slightly  acid,  but 
agreeable.  Probably  they  were  not  entirely  ripe.  There  was  also 
an  abundance  of  the  common  wild  raspberries. 

From  Crroe-Cap  to  the  mouth  of  the  river,  the  water  was  not  more 
than  three  or  four  feet  deep;  the  bottom  gravel.  Farther  out 
it  is  deeper,  but  the  amount  of  water  that  leaves  the  lake  is 
small,  as  is  shown  by  the  moderate  rate  of  the  current  at  the 
entrance  of  the  river,  notwithstanding  the  narrowness  of  the  outlet. 
At  the  Pointe-aux-Pins,  where  the  shores  from  bebg  over  two 
miles  apart  suddenly  approach  to  within  half  a  mile  of  each  other, 
we  did  not  perceive  any  acceleration  of  the  current.  The  fact  is 
the  channel  has  only  this  width  all  the  way  down  to  the  Sault ;  the 
rest  being  very  shallow.  The  banks  are  low,  so  that  a  very  slight 
elevation  of  the  surfS^o  of  the  lake  would  ^ve  an  outlet  of  five  or 
ten  miles  in  width  down  to  the  Sault,  and  expanding  below. 

Arriving  at  the  head  of  the  portage,  we  found  some  of  our  friends 
awaiting  us.  Both  the  boats  had  got  in  just  before  us,  and  they 
had  hastened  to  get  on  their  civilized  costume  and  run  back  to  meet 
us.  Singulariy  enough,  the  "  Dancing  Feather  "  had  arrived  that 
morning,  about  two  hours  before  us !  So  here  we  were  all  on  the 
day  appointed  for  meeting,  although  we  had  paddled  four  hundred 
nules,  and  they  twice  as  far  smce  we  parted. 
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We  had  amnged  to  shoot  the  Rapids,  instead  of  lan^g  aboTe* 
The  men  did  not  seem  to  think  it  much  of  an  exploit,  and  made  no 
change  in  the  stowage  of  the  canoe.  The  oars  were  taken  in ;  the 
steersman  and  bowman  furnished  with  paddles  instead.  We  glided 
quietly  down,  the  paddles  just  touching  occasionally,  with  a  few  rapid 
and  yigorous  strokes  at  certiun  points. 

The  water  is  so  little  broken  that  we  seemed  not  to  be  moTing 
very  &st,  and  it  was  startling  on  looking  down  ovqr  the  nde  to  see 
Ae  bowlders  on  the  bottom  twitched  by  so  quickly  that  it  was  impoo- 
fflble  to  see  their  forms.  It  was  like  looldng  down  from  a  nulway 
car  upon  the  sleepers.  Whether  from  bravado  on  the  part  of  our 
men,  or  from  the  necessity  of  the  case,  we  several  times  passed  withr 
in  a  foot  or  less  of  rocks  apparently  just  under  the  surface.  We 
were  not  more  than  three  or  four  minutes  giung  down,  though  the 
distance  is  nearly  three  quarters  of  a  mile. 


CHAPTER  IV. 

FROM    THE    SAULT    HOMEWARD. 

Laeb  Superior  is  to  be  figured  to  the  mind  as  a  vast  basin  with  a 
high  rocky  rim,  scooped  out  of  the  plateau  extending  from  the  AUe- 
ghanies  to  the  Missisappi  valley,  a  little  to  the  south  of  the  height  of 
land.  Its  dimensions,  according  to  Gapt.  Bayfield,  are  three  hundred 
and  sixty  mOes  in  length,  one  hundred  and  forty  in  breadth,  and  fifteen 
hundred  in  circumference.  The  mountainous  rim  is  almost  unbroken ; 
its  height  varies  from  the  average  of  about  three  or  four  hundred 
feet,  to  twelve  or  thirteen  hundred  j  the  slopes  are  gradual  towards 
ihe  north,  and  abrupt  on  the  oppoate  side,  so  that  on  the  north  shore 
the  clifi  rise  steeply  from  the  water,  whilst  on  the  south  it  is  said 
the  ascent  is  more  gentle ;  the  abrupt  faces  being  inland. 

This  difference  of  formation,  joined  to  the  prevalence  of  northerly 
winds,  has  given  very  different  aspects  to  the  two  shores ;  the  southern 
showing  broad  sand-beaches  and  remarkable  hills  of  sand,  whereas 
on  the  north  shore  the  beaches  are  of  large  angular  stones,  and  sand 
18  hardly  to  be  seen  except  at  the  mouths'  of  the  rivers.  The  rivers 
of  the  southern  shore  are  often  silted  up,  and  almost  invariably,  it  is 
■aid,  barred  across  by  sand-spits,  so  that  they  run  sometimes  for 
miles  parallel  to  the  lake,  and  separated  from  it  only  by  narrow  stripe 
of  sand  projecting  from  the  west. 

The  continuity  of  this  rim  occasions  a  great  similarity  among  the 
little  rivers  on  the  north  and  east  shores,  and  no  doubt  elsewhere. 
They  all  come  in  with  rapids  and  little  falls  near  the  lake,  and  more 
considerable  onbs  &rther  back.  These  streams  are  said  often  to  have 
in  their  short  course  a  descent  of  five  or  six  hundred  feet. 


124  LAKE  SUPEBIOR. 

This  huge  hsam  is  filled  with  clear,  icy  water,  of  a  greenish  cast, 
the  average  temperature  about  40°*  Fahrenheit.*  Its  surface  is 
six  hundred  and  twenty-seven  feet  above  the  level  of  the  sea ;  its 
depth,  so  far  as  actual  soundings  go,  is  a  hundred  and  thirty-two 
fathoms,  that  is,  one  hundred  and  sixty-five  feet  below  the  sea  level ; 
but  Bayfield  conjectures  it  maybe  over  two  hundred  fathoms  in  some 

places.f 

In  geographical  position  the  lake  would  naturally  seem  to  lie 
within  the  zone  of  civilization.  But  on  the  north  shore  we  find  we 
have  already  got  into  the  Northern  Be^ons.  The  trees  and  shrubs 
are  the  same  as  are  found  on  Hudson's  Bay ;  spruces,  birches  and 
poplars ;  the  Vaccima  and  Labrador  tea.  Still  more  characteristic 
are  the  deep  beds  of  moss  and  lichen,  and  the  alternation  of  the  dense 
growth  along  the  water,  with  the  dry,  barren,  lichenous  plains  of  the 
interior.  Here  we  are  already  in  the  Fur  Countries ;  the  land  of 
voyageurs  and  trappers ;  not  from  any  accident,  but  from  the  char- 
acter of  the  soil  and  climate.  Unless  the  mines  should  attract  and 
support  a  population,  one  sees  not  how  this  re^on  should  ever-  bo 
inhabited. 

This  stem  and  northern  character  is  shown  in  nothing  more  clearly 
than  in  the  scarcity  of  animals.  The  woods  are  silent,  and  as  if  de- 
serted ;  one  may  walk  for  hours  without  hearing  an  animal  sound, 
and  when  he  does,  it  is  of  a  wild  and  lonely  character ;  the  cry  of  a 
loon,  or  the  Canada  jay,  the  startling  ratde  of  the  arctic  woodpecker, 
or  the  sweet,  solemn  note  of  the  white-throated  sparrow.  Occasion- 
ally you  come  upon  a  silent,  solitary  pigeon  sitting  upon  a  dead 
bough ;  or  a  little  troop  of  gold-crests  and  chickadees,  with  their 
cousins  of  Hudson's  Bay,  comes  drifting  through  the  tree-tops.  It 
is  like  being  transported  to  the  early  ages  of  the  earth,  when  the 
mosses  and  pines  had  just  begun  to  cover  the  primeval  rock,  and 
the  animals  as  yet  ventured  timidly  forth  into  the  new  world. 

The  lake  shows  in  all  its  features  a  continental  uniqueness  and 
uniformity,  appropriate  to  the  largest  body  of  fresh  water  on  the 

*  Logan,  and  Dr.  Charles  T.  Jackson.  A  recent  letter  from  the  lake,  dated  July  1, 
1849,  mentions  the  temperature  of  the  surface,  at  eight  o'clock,  F.  M.,  as  87®. 

t  According  to  Bayfield's  paper  in  the  Transactions  of  the  Literary  and  Sdentifle 
Society  of  Quehec,  (cited  in  Bouchette's  **  British  Dominions  in  North  America."  L, 
128,  et  seq.) 
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Aug.  2ith. — Early  this  morning  I  took  to  the  boat  for  Queens- 
ton,  and  thence  by  a  very  wretched  railway  reached  Niagara  to 
dinner. 

Auff.  25th. — ^We  went  by  the  railroad  to  Lockport,  to  pay  a  yisit 
to  Colonel  Jewett,  the  most  warm-hearted  of  collectors  of  fossils.  He 
showed  ns  his  collection  as  far  as  it  was  accessible,  gave  the  Pro- 
fessor several  specimens,  and  showed  ns  where  to  pick  up  more  for 
ourselves.  At  the  quarry  of  hydraulic  limestone  we  saw  an  interest- 
mg  document  for  the  geology  of  the  drift-period.  The  soft  rock  was 
abundantly  furrowed,  from  a  direction  a  little  west  of  north.  One  of 
these  furrows  gradually  deepened,  until  it  was  interrupted  by  a  suc- 
cession of  horseshoe  shaped  hollows,  sloping  from  the  north,  and  deep 
and  abrupt  towards  the  south,  showing  that  the  furrowing  mass  was 
moving  from  north  to  south,  and  from  some  interruption  had  chipped 
oat  these  bits. 

From  Lockport  we  drove  to  the  line  of  the  nulroad,  {md  returned 
home  by  the  same  way  as  we  came. 
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The  setileinent  confflsts  of  a  store-house  on  the  beach,  and  a  few 
neat  whitewashed  cottages  along  the  top  of  the  high  bank,  with  their 
fixmts  oveiTun  with  vines.  A  little  way  back  firom  the  bluff  was  a  neat 
Gothic  church,  of  wood,  not  quite  finished  ;  service  was  held  in  a 
small  building  beyond.  The  rock,  which  is  Trenton  limestone,  and 
full  of  fossils^  crops  out  everywhere  in  nearly  horizontal  strata. 

Soon  after  leaving  this  place  we  entered  the  Oeor^an  Bay,  so 
caDed,  the  Captain  says,  ever  since  he  has  known  it,  though  one  sees 
it  named  Lake  Manitoulin,  or  Manitoulin  Bay,  on  some  maps.  He 
commanded  the  first  steamboat  that  plied  between  Penetanguishene 
and  the  Sault.  The  trip  occupied  four  or  five  days ;  they  crept 
along  the  northern  shore,  stopping  to  cut  wood  where  they  wanted  it, 
and  lying  by  at  night. 

EBgh  land  was  now  in^  cdght  to  the  northward ;  mountains  of  about 
twelve  hundred  feet  elevation.  The  water  is  very  deep,  but  firom 
the  number  of  islands  and  rocks,  the  navigation  is  dangerous,  and  it 
is  necessary  to  anchor  in  case  of  fog.  Sometimes  no  bottom  can  be 
had  close  to  shore,  and  then  they  have  to  make  fast  to  trees.  Nor- 
thern Lights  this  evening. 

Aug.  2l9t. — ^We  arrived  at  Penetanguishene  early  in  the  fore- 
noon, and  remained  there  a  short  time  to  wood,  &c.  The  wounded 
men  were  carried  on  mattresses  to  the  Military  Hospital.  Near  the 
entrance  was  a  war  steamer,  moored  at  one  of  the  wharves.  This 
vessel,  in  accordance  with  treaty,  carries  but  one  gun.  The  village 
is  ntuated  at  the  bottom  of  a  deep  narrow  bay ;  the  shores  on  the 
right  going  in  are  low  and  covered  with  wood ;  on  the  left,  the  ground 
rising  and  cleared  for  cultivation.  The  sight  of  fences  and  farm- 
houses here  was  more  home-like  than  anything  we  had  seen  for  some 
time.  The  place  seems  to  be  a  thriving  one,  and  it  is  thought  the 
road  from  the  lake  to  Toronto  will  ultimately  commence  here.  The 
upper  part  of  the  bay,  however,  near  the  town,  seems  to  be  too  shal- 
low to  &vor  navigation.  Judging  from  a  slip  of  paper  offering  a 
reward  for  certain  Lidian  curiosities,  which  was  stuck  up  in  one  of 
the  shops,  there  would  seem  to  be  some  one  here  who  has  the  good 
sense  to  look  after  the  remains  of  the  abori^nal  inhabitants. 

The  distance  to  Sturgeon  Bay,  where  we  were  to  leave  the 
boat,  is  not  great,  but  &om  the  stop  at  Penetanguishene,  and  the 
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erookedness  of  the  course,  it  was  two  o'clock  before  we  got  there. 
On  oiir  arrival,  we  found  some  confusioD.  So  large  a  number  of  pas- 
sengers had  not  been  expected,  for  the  travel  on  this  route  is  verf 
inconsiderable  ;  the  boats  being  msuntained  principallj  by  their  ooi^ 
tracts  with  the  Post-office. 

The  place  consists  of  a  small  gap  out  in  tilie  forest,  large  enou^ 
lor  a  single  rather  neat  frame-house  and  out-buildings.  From  it  a 
dark  lane,  cut  straight  into  the  woods,  was  the  road  we  were  to  take, 
a  highway  in  its  most  primitiye  stages,  as  we  found  when,  after  some 
delay,  we  got  off  in  three  large  open  wagons,  into  which  we  were 
stowed  with  our  luggage,  as  close  as  cattle  on  the  way  to  market. 

We  found  on  our  first  landing  a  marked  change  boili  in  the  Fauna 
and  the  Flora.  The  woods  are  like  those  of  Western  New  York  in 
the  size  and  species  of  the  trees.  We  saw  agam  red  and  sugar 
maples,  red  and  white  oaks,  hop-hornbeam,  beech,  ash,  basswood, 
sumach,  &c.,  and  among  the  birds  we  recognized  the  red-headed 
woodpecker  and  blue  jay. 

The  road  for  the  first  thirteen  ipiles  was  as  bad  as  could  be  found, 
at  this  season  of  the  year,  on  the  continent,  and  we  had  to  keep  all 
the  way  at  a  walk.  In  the  spring  I  should  think  it  could  be  hardly 
passable  by  heavy  wagons.  For  this  distance,  we  saw  no  signs  of 
habitation  except  a  few  scattered  ruinous  log-cabins,  bruit  by  Indians, 
who  had  been  encouraged  to  settle  here,  but  who  had  long  since  ^ 
deserted  them. 

-  After  that  we  began  to  meet  clearings,  growing  more  and  more 
numerous  as  we  approached  Goldwater.  At  one  of  these  we  suo- 
ceeded  in  gettmg  some  excellent  bread  and  milk,  after  convincing 
the  mistress,  a  canny  North-country  woman,  of  our  solvency. 

Goldwater  is  a  decayed  looking  village,  run  to  pigs,  snake-fences 
and  wide  straggling  streets.  According  to  the  Bbhop,  who  as  cura- 
tor  of  things  spiritual  in  this  district  ought  to  know,  the  inhabitants 
have  a  very  general  antipathy  to  the  article  after  which  the  place  is 
called,  whence  perhaps  their  unprosperous  condition.  Beyond  Cold- 
water  we  got  on  to  higher  land,  where  the  road  is  better,  and  we 
mended  our  pace,  but  it  was  dark  before  we  reached  OriQa  Landing 
on  Lake  Simcoe. 

Finding  the  steamer  here,  we  went  on  board  to  engage  our  pas- 
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Mge,  and  were  so  mach  pleased  with  the  appearance  of  things,  that 
we  resolTed  to  pass  the  night  there  rather  than  at  the  tavern. 

Aug.  22d. — ^The  Lake  Simcoe  District  as  it  is  called,  is,  it  seems, 
already  noted  for  its  fertilify,  particularly  as  a  wheat  country, 
alUiough  a  large  part  of  it  is  still  uncleared.  Judg^lg  from  the 
growth  of  timber,  the  portion  on  Lake  Huron  must  be  at  least  equal . 
to  any  of  it.  Patriotic  and  enthusiastio  Sir  Francis  Head  pronounces 
it  the  best  hmd  in  North  America ;  but  without  going  so  far  as  tUs, 
it  may  probably  approach  that  of  the  north-western  part  of  New 
York.  The  immediate  border  of  the  lake  is,  as  I  understand,  less 
fertile ;  for  this  reason,  probably,  the  forest  is  but  sparingly  inter> 
mpted  by  clearings.  The  lake  is  too  large,  and  its  shores  too  low 
and  flat,  to  be  beautiful ;  but  it  is  saved  from  monotony  by  numbers 
of  wooded  islets.*  Its  height  above  Lake  Huron  is  152  feet. 

About  noon  we  came  to  a  river-like  strait,  with  wide  sedgy  shores, 
which  are  said  to  afford  capital  duck  and  snipe  shooting.  Even  at 
this  time  there  were  a  few  ducks.  Arriving  at  Holland  Landing,  we 
fimnd  the  same  difficulty  about  conveyances  to  St.  Albans,  and  most 
of  us  walked  thither,  three  miles,  sending  our  luggage  by  a  wagon. 

The  name  St.  Albans  has  an  old-world  sound,  and  the  place 
itself  had  an  old-world  look,  for,  though  a  raw  kind  of  village 
enou^,  yet  there  were,  I  think,  five  very  nice  saddlers'  shops,  a 
tailor  '^  from  London,"  with  a  very  neat  establishment,  and  other 
fflgns  of  a  somewhat  aristocratic  element  in  the  population,  probably 
due  to  the  number  of  retired  British  officers  who  have  farms  in  the 
aei^borhood,  and  still  keep  up  the  equestrian  habits,  and  something 
of  the  attention  to  dress,  that  distinguish  their  nation  and  class* 
Even  the  public  houses  were  not  ^^  hotels,"  but  ^^  iims." 

After  dinner  we  packed  into  two  stages,  which,  however,  would  not 
contain  our  effects,  so  they  had  to  foUow  after,  whereby  we  were 
much  delayed,  and  I  lost  my  best  Mackinaw  blanket,  faithful  com- 
panion in  the  wilderness,  purloined  from  the  top  of  my  trunk. 

The  road  beyond  St.  Albans  is  everywhere  excellently  well  built, 
but  the  first  part  of  it  had  been  but  recently  macadamized,  which 
reduced  our  pace  to  a  walk.  The  country  all  the  way  is  very  pretty, 
neat  villages  and  farm-houses  increasing  in  number  as  we  approached 
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Toronto,  and  all  filled  with  troops  of  the  rosiest  children,  and  suv 
rounded  by  fine  orchards  and  corn-fields.  The  hay  seemed  in  manj 
instances  at  least  to  be  stackedj  in  the  English  fashion,  instead  of 
being  stored  in  bams.  Vines  and  ornamental  trees  were  beginning 
to  be  cultivated  about  the  houses,  though  the  prevalence  of  balsam- 
firs  showed  that  they  had  not  got  far  in  this  direction.  The  houses 
are  sometimes  of  a  very  agreeable  creauHSolored  brick,  made  in  tiie 
neighborhood  ;  most  firequently,  however,  rough-cast,  upon  lath,  with 
a  mixture  of  plaster,  lime  and  coarse  sand,  which  is  said  to  stand 
perfectly  well.  The  forest  trees  are  principally  white  pines,  some 
very  fine  specimens  of  which  we  saw  along  the  road.  .  These  afford 
employment  to  a  number  of  steam  saw-mills,  and  large  quantities  of 
lumber  are  exported  from  Toronto. 

The  government  lands  here,  I  was  told,  are  divided  off  into  strips 
two  lots  deep,  by  parallel  roads,  and  these  being  joined  at  certain 
intervals  by  cross  lanes,  the  division  of  farms  is  rendered  very  synh 
metrical.  Probably,  however,  this  necessitates  the  buying  of  an 
entire  lot,  or  none  at  all ;  at  all  events,  we  understood  that  for  some 
reason  or  other  the  transfer  of  real  estate  is  much  hampered  by  the 
regulations  of  the  Land  Office. 

We  arrived  at  Toronto  by  gas-light,  and  found  nobody  awake  but 
a  tr^n  of  geese  who  were  solemnly  waddling  across  the  street. 
We  went  to  the  Wellington  Hotel,  a  very  dirty  and  uncomfi>rtable 
place. 

Aug.  23(2. — Our  baggage  did  not  arrive  until  this  morning,  fif- 
teen minutes  before  the  boat  for  Queenston  started.  My  compan- 
ions contrived  to  get  on  board,  but  I  was  left  to  pass  the  day  in 
Toronto.  My  first  move  was  to  transport  my  effects  to  the  North 
American  House,  somewhat  better  than  the  other,  but  very  far  from 
good. 

Toronto  is  very  regularly  built,  of  the  cream-colored  brick  above- 
noticed,  in  some  cases  stuccoed.  The  streets  are  wide,  and  both 
carriageway  and  sidewalk  made  of  plank,  laid  transversely.  Many 
of  the  houses  in  the  suburbs  have  extenrive  gardens  and  ornamental 
grounds,  but  in  the  city  itself  there  are  no  buildings  of  much  preten- 
sion to  beauty,  and  very  few  attractive  shops. 
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I. 

TECE  NORTHERN  VEGETATION  COMPARED  WITH  THAT  OP 

THE  JURA  AND  THE  ALPS. 


It  is  now  miiyenany  known  that  living  beings,  animals  and  plants, 
are  not  scattered  at  random  oyer  tiie  surface  of  the  whole  globe. 
ISieir  cbtribation,  on  the  contrary,  is  regulated  by  particular  laws 
which  giro  each  country  a  peculiar  aspect.  We  call  climate  the 
physical  conditions  which  seem  to  regulate  this  distribution,  howerer 
diversified  the  causes  thus  acting  may  be.  The  distribution  of  heat 
aD  the  year  round ;  the  mode  of  succession  of  temperature,  either 
by  sudden  or  gradual  changes ;  the  degree  of  moisture  of  the  atmos- 
phere ;  the  pressure  of  the  air ;  the  amount  of  light ;  the  electric 
concCtion  of  tiie  atmosphere ;  all  these  and  perhaps  some  other  agents 
continually  influence  the  growth  of  plants  and  the  development  of 
animals.  The  nature  of  the  soil  is  no  less  powerful  in  its  influence 
upon  organised  being9,  though  here  also  very  different  agents  are 
C(msidered  under  one  head ;  as  the  chemical  properties  of  the  ground 
are  evidentiy  as  efficient  as  the  physical. 

Let  us  for  a  moment  examine  these  circumstances.  Temperature 
seems  to  be  the  all-ruling  power.  With  the  returning  smile  of 
spring,  vegetation  bursts  out  with  new  vigor,  and  dies  again  as  the 
eold  of  winter  brings  back  its  annihilating  rigors.  Under  the  hot 
son  of  the  tropics  the  beauty  and  variety  of  vegetation  exceed  all 
tiiat  is  known  in  more  temperate  regions,  whilst  as  we  approach  the 
polar  plains  we  see  it  grow  gradually  less  diversified  and  more  dwarf* 

10 
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iflh,  dun  edubitmg  all  over  tfie  ^obe  a  close  connectioii  between 
the  modificataoiie  of  temperatare  from  the  equator  to  the  poles,  and 
the  geographical  distribatioii  ol  yegetable  and  aninial  life.  The 
more  powerfiil  inflnence  of  teoqieiatiire  nyoa  vegetatioQ  does  not, 
howeyer,  |Hnediide  the  ioAaeiice  of  other  ageata  ^  eviea  the  maimer 
in  which  the  same  amount  of  heat  is  distributed  orer  the  earth  in  a 
given  time,  will  produce  dtflbrences.  it  tb  wdl  known,  that  conn- 
tries  in  which  the  summers  are  short  but  very  warm,  and  the  winters 
yeiy  long  and  cold,  haye  a  yegetalion  totallj  diftrent  from  Ihose 
idiere  tfaa  apasans  ase  mon  equable  and  jracceed  each  ojther  by 
gradual  changes,  although  the  meaa  annual  temperature  of  both  be 
the  same.  Next  in  importance  we  may  perhaps  oonrnder  the  degree 
of  moisture  of  the  atmosphere^  which  diBfors  widely  in  different  re- 
gions ;  the  damp  yalleys  of  the  Missisappi,  for  instance,  present  the 
most  fltriking  eonteaat  with  the  loUing  eowttry  farther  uieaL  Again, 
Ike  swamps  and  the  aandyplMOs,  the  rocky  hills  and  Ae  kamy  soilfli 
Hm  snovdad  barreas  and  the  froaen  granrelof  the  Nortib,  eyen  under 
eircunstances  othenrise  saost  ffioulaE,  aflbrd  the  greatest  diyeraity  of 
vegetation.  There  is  still  aaotber  way  m  which  moistiifle  may  aet 
ia  a  particular  manner;  as  y^etatioa  ii  net  xoiuMoed  mmfdy  by 
the  annual  amount  ef  mdsture,  but  also  by  the  quantify  ef  water 
that  falls  at  one  time,  and  tiie  periods  at  whMi  it  fiiUs.  A  low  teob 
perature  m  a  moist  climate  wffl  indeed  produce  some  reauukaUe 
peculiarities ;  for  inatanee  where  early  winters  cause  an  eactenave 
dieet  ef  snow  te  be  aeoumttlated.  oyer  the  ground,  and  to  ]«oteQt 
yegetatbn  from  the  destroyiaag  influM^e  of  frost ;  as  is  the  case  ia 
the  Alps,  where  the  most  delicate  flowers  prosper  admirably  under 
ilwir  white  bhadcets,  and  show  themselyes  in  fuU  deyelopment  as  soco 
as  the  snow  melts  away,  late  in  the  spring,  when  the  warm  aeasenii 
already  &iriy  set  in.  lAgbt,  again,  independently  of  heet,  wiH  also 
dfeow  its  influence ;  shaded  places  are  foyorable  to  pfamts  which  would 
he  killed  under  tiie  more  £reet  influenoe  ef  the  rays  of  Ught. 

Atmospheric  pressure  would  at  first  seem  to  haye  oxdy  a  yery  sob* 
ordinate  iasfluenoe  upon  vegetation.  But  comparing  Alpkie  vegetatioa 
irith  that  of  higher  latitudes,  which  from  their  rituatfon  must  have 
eUmates  otherwise  very  rimilar.,  we  shall  be  led  to  tiie  eondusion  that 
atmospheric  pressure  has  its  sharo  in  bring^lg  about  the  diverrity  o  f 


ZHB  VOSTHBBN  VlMStflM  QOMPASKD,  BTO.  I8f 

plants ;  fixr  thongb  analogaaB,  ihid  flora  of  Hie  high  North  is  by  no 
neaoB  ideniacal  irith  that  of  the  most  derated  Alfune  ridges,  o?ef 
which  yegetation  Gentiaiies  to  extend.  The  influence  of  atmoepheiio 
presBuie  seems  to  me  particiilarlj  evinced  m  the  great,  I  may  say 
tfae  prevailiiig  msober  of  Alpine  qtecies  endowed  with  a  volatile  fra' 
grance  which  adds  so  much  to  the  sweet  and  soothing  inflaenoe  of 
mountain  ramUea ;  whilst  the  northern  species,  however  nnular  te 
those  of  the  Alps,  partake  more  or  less  of  the  dullness  of  the  heavy 
sky  nndeor  which  they  flourish/ 

Whatever  may  be  the  intenrity  of  other  causes,  and  even  whe« 
they  are  most  uniform,  the  diemicd  nature  of  the  soil  acts  perfaiqps 
aa  poverfutty  as  the  |diydcal  conditions  under  which  the  plant  may 
ffom.  To  be  fnUy  impressed  with  the  important  influence  of  the  soU 
we  need  only  be  fiuniliar  with  the  diflerences  noticed  in  the  growth 
of  wheat  or  other  grains  in  difi^nt  soils,  or  with  the  different  aspect 
of  pastures  on  rich  or  poor  grounds,  and  to  trace  the  same  modifica> 
tiona  through  any  small  tract  of  land  with  the  view  to  understand 
cSoular  changes  over  wider  countries.! 

*  II  wmld  be  ftmiftske  to  aMribe  to  redaeed  staiotphaio  proMiire  tbepeeolisr  asptot 
of  most  plants  in  the  higher  Alps,  as  they  are  undoubtedly  more  in^Mieed  bj  tho 
teipcratmre,aad  espedally-by  the  preesnre  of  the  snow  of  those  high  regions.  These 
plsBfta  are  eommonly  eorered  with  a  tfaiok  and  close  down,  whieh  reminds  ns  of  tiie  soft 
lor  of  the  northern  *i>tmMl« ;  thej  ereep  for  the  most  part  attached  to  the  compact  and 
tanaeione  soil  among  tiie  defts  of  rocks,  where  their  roots  can  penetrate  and  where  they 
find  ahelter.  Sereral  of  them  have  fleahy  and  sneenlent  leaTcs,  filled  with  liqiiid» 
derived  rather  flrom  the  atmosphere,  than  from  the  stony  and  dried  soil  upon  which  we 
genecaUy  find  them.  These  phenomena  of  Alpine  yegetation  occur  aaocessiTely  at  n 
las  considerable  eleration  the  more  we  adTanee  northwards,  and  show  themselves  on 
the  plains  towaids  the  polar  regions,  where  the  temperature  agreee  with  that  of  the 
high  Alpine  summits.  The  fact  that  many  planto  of  the  highest  summits  Uto  Tery  weU 
at  the  foot  of  the  glaciers  which  descend  into  the  lower  TsUeys,  trould  seem  to  show 
that  ndnoepherie  psessare  hss  only  a  limited  infiuenoe  upon  Alpine  plants ;  but  the  mo- 
■Mat  we  have  satisfied  onrselTes  that  the  most  ftegrant  of  these  species  never  piosper 
bdow,  we  must  admit  that  the  relation  between  fragrance  and  atmospheric  pressure  to 
wUch  I  have  alluded  above,  is  well  sustained.  The  Alpine  planto  are,  it  is  well  known, 
very  dificvlt  to  onltivatoi  Mr.  Yaucher,  at  Fleurier,  assisted  by  Mr.  Lesquereu  hai 
however  auceeeded  in  bringing  together  a  magnifioent  and  numerous  collection  of  sp^ 
dee  of  the  high  Alps.  In  order  to  preserve  them,  they  took  cere  to  hsiden  and  press 
tte  soil,  or  to  introduee  bbbsU  blocks  of  limestone  into  it,  and  to  cover  ihma  witii  snow 
in  the  spring,  but  especiejiy  to  press  the  rooto  very  often  into  the  gvound  in  the  sptiqg^ 
■e  they  are  otherwise  pushed  out  after  every  frost,  and  perish  in  a  single  day  if  care  be 
sot  UAitn.  to  put  tiiem  again  without  delay  into  the  ground. 

t  The  chenieal  elemente  of  the  eoil  seem,  however,  to  have  lees  influenee  upon  th» 
geographmd  dielsifantbn  of  the  large  vegetabiee  or  ph«mogiwes,  thjpi  upon  tteery^p* 
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To  satisfy  oorselves  of  the  powerful  influence  of  electricity  upon 
regetation,  we  need  only  remember  the  increased  rapidity  with  which 
plants  come  forth,  during  spring,  after  thunder  storms. 

Many  other  causes  still  more  intimately  connected  with  the  aspect 
of  our  globe  have  also  a  great  influence  upon  the  distribution  of  the 
animals  and  plants  which  li^e  on  its  surface.  The  form  of  continents, 
the  bearing  of  their  shores,  the  direction  and  height  of  mountains, 
the  mean  level  of  great  pluns,  the  amount  of  water  circumscribed 
by  land  and  fonmng  inland  lakes  or  seas,  each  shows  a  marked  influ- 
enoe  upon  the  general  features  of  vegetation.  Small  low  islands, 
scattered  in  clusters,  are  covered  with  a  vegetation  entirely  different 
from  that  of  extensive  plains,  under  the  same  latitudes.  The  bearing 
of  the  shores  agun,  modifying  the  currents  of  the  sea,  will  also  react 
upon  vegetation.  Mountain  chains  will  be  influential  not  only  from 
the  height  of  their  slopes  and  summits,  but  also  from  their  acti^m 

tofUBM.  The  attempts  made  to  group  the  fonner  Mcording  to  tbo  naturs  of  the  aoil 
upon  which  they  grow,  haTe  afibrded  no  satisfactory  results.  It  is  otherwise  when  we 
ooatider  the  hydrodynamic  capacity  of  the  soil,  that  is  to  say,  the  property  which  it 
has  to  retain  the  water  for  a  longer  or  shorter  time.  Tradng  oar  inTestigations  in 
this  direction  we  szriTe,  on  the  contrary,  at  rery  important  oonclnsions.  A  sandy 
desert  and  a  peat-hog  for  instance,  as  the  two  eztrsmes,  hare  quite  peculiar  floret 
whidi  stand  completely  isolated  from  the  yegetetion  of  soils  whose  essential  component 
material  is  humus.  This  fact  is  in  perfect  accordance  with  recent  disooTeries  in  Teg^ 
table  physiology,  which  seem  to  prore  that  planto  extract  nothing  from  the  soU  ezeept 
water,  or  nourishment  in  a  liquid  steto,  and  that  their  other  eomponente,  the  eaihon 
In  particular,  sre  ftimished  them  from  the  atmosphere. 

As  we  descend  the  scale,  and  arrire  at  the  cryptogames,  the  chemiesl  influence 
of  the  soil  is  gradually  more  and  more  felt  in  the  distribution  of  the  genera,  and 
tten  of  the  species.  The  mosses  even  may  be  readily  grouped  acoording  to  the  loeali* 
ties  where  they  Uto.  The  Orthotrichos  occur  almost  exdusirely  upon  the  berk  of  trees, 
and  upon  granite  and  limestone ;  the  Phascacee  inhabit  clayey  soils,  with  the  Oym* 
B0Btom6«,  Pottien,  FunaricB  and  some  Weissie.  The  Sphagnes  occur  only  in  peat- 
bogs, or  in  waters  diarged  with  ulmio  add ;  the  Splachnen  generally  upon  animal  sub- 
•tanees  in  decompodtion;  the  Grimmies  upon  granitic  rocks ;  whilst  the  greatest  nun* 
ber  of  the  Hypnums  and  Bicranums  coTor  large  surfaces  of  rotten  yegetables.  And 
If  we  take  into  condderation  the  modifications  which  temperature  introduces  in  the 
habitetion  of  some  mosses,  we  are  enabled  to  account  even  for  the  cosmopolitism  of 
some  spedes  which,  like  the  Bryums,  would  seem  to  be  less  influenced  than  others  by 
the  nature  of  the  soU  upon  which  they  grow. 

The  examination  of  the  lichens  which  ifttaeh  themsdTes  commonly  to  the  surfiuse  of 
woods  and  rocks  leads  to  ooneludons  still  mors  striking.  Some  spedes  Uto  exdudToly 
«pon  limestone;  others  upon  mica  schist;  others  upon  Tarious  kinds  of  granite ;  and 
ethers  Anally  upon  certain  spedes  of  trees  or  other  Tegetobles.  The  analysis  of  the 
•ubstUMee  upon  which  Uchens  lite,  has,  if  not  oompletely  expUined,  at  least  led  to 
the  undsntaading  of  the  eaoses  of  the  xemaikaUe  dlstiibatiim  of  these  pUats. 
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upon  the  preyaifing  winds.  It  is  obvious,  for  instaiice,  that  a  numn- 
tain  chain  like  the  Alps,  running  from  east  to  west,  and  thus  forming 
a  barrier  between  the  colder  region  northwards,  and  the  warmer 
southwards,  will  have  a  tendency  to  lower  the  temperature  of  the 
northern  pliuns,  and  to  increase  tfiat  of  the  southern,  below  or  above 
ttie  mean  which  such  localities  would  otherwise  present ;  wlule  the 
influence  of  a  chain  running  north  and  south,  like  the  Rocky  Moun- 
tuns  and  the  Andes,  will  be  quite  the  reverse,  and  tend  to  increase 
the  natnral  differences  between  the  eastern  and  westei:n  shores  of 
the  continent,  and,  laying  open  the  north  to  southern  influences  and 
the  south  to  tho83  of  the  north,  render  its  climate  excessive,  i.  e., 
its  summer  warmer  and  its  winter  colder. 

Agiun,  the  equalizing  influence  of  a  large  sheet  of  water,  the  tem- 
perature of  which  is  less  liable  to  sudden  changes  than  the  atmos- 
pheric air,  is  very  apparent  in  the  uniformity  of  coast  vegetation 
over  extensive  tracts,  provided  the  soil  be  of  the  same  nature,  and 
also  in  the  slower  tran»tion  from  one  season  into  the  other  along  the 
shores ;  the  coasts  having  less  extreme  temperatures  tiian  the  main 
land.  The  absolute  degree  of  temperature  of  the  water  acts  with 
equal  power ;  as  the  aquatic  plants  of  the  tropical  regions,  for  in* 
stance  those  of  Guyana,  differ  as  widely  from  those  of  Lake  Supe- 
rior, as  the  palms  differ  from  the  pine  forests.  * 

*  One  of  the  moflt  promineDt  causes  of  the  dispersion,  not  to  saj  of  the  distribation 
of  plants,  is  certainly  the  direction  and  the  swiftness  of  water-courses.  On  one  hand 
tiie  riTers  bring  down  from  the  sammits  or  the  elevated  parts  of  the  country  a  large 
number  of  plants  and  seeds,  which  are  stopped  and  take  root  farther  below,  on  their 
benka ;  on  the  other,  they  spread  in  their  neighborhood  a  greater  or  less  amount 
of  moisture.  This  is,  I  think,  the  best  cause  to  assign  to  the  uniformity  of  Tegetae 
tion  oTer  large  plains,  traversed  by  rivers,  or  to  that  of  the  sea-ehores,  or  espaciallj 
to  that  of  the  low  islands  and  peninsulas  of  little  extent  We  must  also  admit,  how- 
crrer,  that  there  are  along  the  course  of  rivers  a  great  variety  of  stations,  which  wo 
may  find  nowhere  else,  valleys,  abrupt  rocks,  shaded  places,  constantly  or  altematel/ 
Hghted  by  the  sun  according  to  their  bearing ;  and  that  in  this  manner  secondary  agents 
may  have  their  influence  in  varying  greatly  the  aspoct  of  vegetation. 

It  is  also  a  curious  but  positive  fact,  that  high  mountain  chains  have  a  direct  influ- 
ence upon  the  dissemination  of  the  species  over  the  neighboring  secondary  chains, 
even  at  a  considerable  distance.  This  fact  is  plainly  shown  in  the  Jura  for  instanee, 
where  from  the  summits  of  the  Dole  to  those  of  the  Chasseral  we  observe  a  true  Alpine 
vegetation,  less  and  less  abundant  the  more  we  recede  from  the  Alps  in  one  or  another 
direction.  At  an  equal  elevation  the  summits  of  the  northern  Jura  lose  every  trace  of 
Alpine  plants  which  we  find  so  abundantly  upon  its  southern  summits,  especially  upon 
the  ridges  near  the  Alps,  as  the  Dole,  the  Mount  Tendre,  for  instance.   The  same  takes 
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But  however  acfiTe  these  physical  agents  may  be,  it  wodd  he 
tery  unphiloeophioal  to  conmder  them  as  the  source  or  origin  of  the 
beings  upon  which  they  show  so  extennye  an  influence.  Mistak- 
ibg  the  circumstantial  rektion  under  which  they  appear,  for  a  causal 
eonnection,  has  done  great  mischief  in  natural  science,  and  led 
ttisoiy  to  believe  they  understood  the  process  of  creation,  because 
Uiey  could  account  for  some  of  the  ph^iomena  under  observation. 
But  however  powerful  may  be  Hie  degree  of  the  heat ;  be  the  air 
ever  so  dry,  or  ever  so  mcnst ;  the  light  ever  so  moderate,  or  ever 
80  bright ;  alternating  ever  so  suddenly  irith  darkness,  or  passing 
gradually  from  one  conation  to  the  other;  these  agents  have 
never  been  observed  to  produce  anyfliing  new,  or  to  call  iirto 
existence  anyihing  that  did  not  exist  before.  Whether  acting 
isolated  or  joindy,  they  have  never  been  known  even  to  modify  to 
any  great  extent  the  living  bemgs  already  existing,  imless  under  the 
guidance  and  influence  of  man,  as  we  observe  among  domesticated 
animals  and  cultivated  plants.  This  latter  fact  shows  indeed  that 
the  influence  of  the  mind  over  material  phenomena  is  far  greater 
than  that  of  physical  forces,  and  thus  refers  our  thoughts  again  and 
again  to  a  Supreme  Intelligence  for  a  cause  of  all  these  phenomena, 
rather  than  to  soK^alled  natural  agents. 

Coming  back  from  these  general  views  to  our  special  subject,  it 
will  be  observed  that  North  America  must,  a  priori j  be  expected 
to  have,  in  some  parts,  a  very  diverafied  vegetation,  owing  to  tlie 
peculiarities  of  its  natural  geographical  districts,  and  in  others,  viz., 
over  its  extensive  tracts  df  uniform  plains,  a  vegetation  as  uniform 
m  anywhere  in  the  world. 

The  physical  agents  whose  influence  upon  orgamied  beings  we 
have  just  exammed,  show  a  regukff  progression  in  their  action,  whidi 
iigrees  most  remarkably  with  the  degrees  of  latitude  on  one  side, 
and  the  elevation  above  the  level  of  the  sea  on  the  other.  Henoe 
the  diflbrence  in  the  vegetation  as  we  proceed  from  the  tropical 
re^ons  towards  the  poles,  or  as  we  ascend  from  the  level  of  the 


^oe  wtetwirdi.    The  list  of  Alpine  epeoiee  foond  apoB  tlie  Sole  Maoimti  to 
hnndred,  whilst  upon  the  Weissensteia,  where  eren  the  AaMnoaes  heTe  dissppeeied* 
we  find  no  other  repreeentatiTe  of  thst  besatifal  floim  of  the  snow  le^ionii  then  tiw 
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to  any  M|^  tlMig  tike  dopte  of  »  mmilBiiu  In  bo&  thfisi 
diwefiQiis  Ifaaie  k  a  strikii^  agDocmiiii  in  the  ovder  of  JoeeassioQ  of 
ih»  phcBWDfiMi,  8»  andi  ae,  tbai;  <lio  satarel  fvodaots  of  any  ^ven 
]atil«d»  may  be  fropeilf  ooa^Mtfed  with,  flioae  oeemnang  ai  «  ffven 
hei^  aibore  tiw  levri  of  Ae  aea;  Im*  infllaiiee,  the  vegetafion  of 
fegbna  near  the  polar  oirolea,  and  thai  ct  hi^  nwMiniiai.mf  neur  th* 
fimilBef  fei|)etDal8neir«iidAranyla(litade.  The  hei^  of  tUg  luniti 
however,  TariiBa  of  eonrae  with  the  lalatade.  In  Lq>kaid,At97^  north 
la^de,  it  is  Aree  thoaaaod  fire  hsndred  htA  abore  ihe  level  of  the 
•aa ;  in  Norwvf  at  lat.  60^  it  ia  five  thoiantnd  ftet ;  in  the  Alpa  at 
hL  46^  abotti  dj^  tfaonaand  five  hnndped ;  in  the  Himalaya  at  lab 
W  meft  twelve  ihaoaand ;  in  Mesaeo  at  kb«  19^'  it  ia  fifteen  ihe» 
eaiid;  aad  at  Qnko  nnder  the  eqnat»,  not  leaa  Aan  aixteai  thonaand. 
At  tfieae  elevationa,  in  ihdr  difevent  raqoeedve  latitadea,  without 
taking  the  nndnhitions  of  the  iaethennal  lines  into  conaideratioQ, 
vegetatioQ  diowa  a  meet  mnform  character^  ao  that  it  may  be  sidd 
that  there  is  a  cerrespoadbg  similarity  of  climate  and  vegetation  be- 
tween the  snceesBive  degrees  of  latitude  aad  the  successive  hei^ia 
above  the  sea.  As  a  striking  example  I  may  mention  the  &ct  of  the 
eeeorrenoe  of  identical  plants  in  Li^land  in  lat  67^  at  a  height  of 
about  three  thonaand  feet  and  leaa  above  the  level  of  the  sea,  and 
npon  the  saramit  of  Mount  Washington  in  latitude  44^  at  a  height 
of  not  leea  than  sii  Aoosand  fiwt,  whfle  bdow  this  limit,  in  the 
wooded  valleyi  of  the  White  MonalaiBS,  theoe  ia  not  one  sjpeoiaa 
which  oooura  abo  about  North  Gape* 

There  ia  neverthdeas  cue  circumateaee  which  shows  that  cGmatae 
influenoea  akne,  however  eaitensive,  takiag  far  iastance  into  aooount 
all  the  above-mentioned  agents  together,  wiU  net  fully  account  for  the 
geographical  distrSmticn  of  organised  beings,  as  their  various  limits 
do  not  agree  predaelj  with  the  outlines  indicating  the  intensity  of 
physical  agents  nfoa  ike  surfiice  of  the  earth.  A  few  examplai 
may  aerve  to  iHastrate  this  remark*  The  limit  of  forest  vegetation 
smmd  the  Aictio  Circle,  doea  not  coincide  witix  ihe  astronomical 
linitB  of  the  .Aj-eiac  zone ;  nw  does  it  ^gree  fially  with  the  iBOthe> 
line  of  8S^  of  FahreiAeit ;  nor  ia  the  limit  of  vegetation  in 
alwaya  strictly  in  accordance  witin  the  temperatare,  as  the  Cc^ 
aatiom  ktifottaa  and  BanwoAulus  glaciafia,.&r  inatance^eecw  iorihe 
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Alps  as  high  as  ten,  and  even  eleven  thousand  feet  above  the  level  of  the 
sea.  Again,  eastern  and  western  countries  within  the  same  oonttnent, 
or  compared  from  one  continent  to  the  other,  show  sach  diflforenoes 
mider  similar'  climatic  circumstances,  that  we  at  once  feel  that  some> 
thing  is  wanting  in  our  illustrations,  when  we  refer  the  distribution  of 
animals  and  plants  solely  to  the  agency  of  climate.  But  the  most 
striking  evidence  that  climate  neither  accounts  for  the  resemblance 
nor  ihe  difference  of  ammals  and  plants  in  different  countries,  may 
be  derived  from  the  fact  that  the  development  of  the  animal  and 
vegetable  kingdoms  differs  widely  under  the  9ame  latitudes  in  the 
northern  and  in  the  southern  hemispheres,  and  that  tiiere  are  entire 
fiimiUes  of  plants  and  animals  exclusively  circumscribed  within  certain 
parts  of  the  world ;  such  are,  for  instance,  the  magnolia  and  cactus 
in  America,  the  kangaroos  in  New  Holland,  the  elephants  and  rhir 
noceros  in  Asia  and  Africa,  &c.  &c. 

From  these  facts  we  may  indeed  conclude  that  there  are  other 
influences  acting  in  the  distribution  of  animals  and  plants  beades  clir 
mate ;  or  perhaps  we  may  better  put  the  proposition  in  this  form : 
that  however  intimately  connected  with  climate,  however  apparent- 
ly dependent  upon  it,  vegetation  is,  in  truth,  independent  of  those 
influences,  at  least  so  &r  as  the  causal  connection  is  concerned,  and 
merely  adapted  to  them.  This  position  would  at  once  imply  the 
existence  of  a  power  regulating  these  general  phenomena  in  such  a 
manner  as  to  make  them  agree  in  their  mutual  connection ;  that  is 
to  say,  we  are  thus  led  to  consider  nature  as  the  work  of  an  intelligent 
Creator,  providing  for  its  preservation  under  the  combined  influences 
of  various  agents  equally  his  work,  which  contribute  to  their  more 
diversified  combinations. 

The  geographical  distribution  of  organised  beings  displays  more 
folly  the  direct  mtervention  of  a  Supreme  Intelligenee  in  the  plan 
of  the  Creation,  than  any  other  adaptation  in  the  phymcal  world. 
Generally  the  evidence  of  such  an  intervention  is  derived  from  the 
benefits,  material,  intellectual,  and  moral,  which  man  derives  from 
nature  around  him,  and  from  the  mentri  conviction  which  conscious- 
ness imparts  to  him,  that  there  could  be  no  such  wonderful  order  in  the 
Creation,  without  an  omnipotent  Ordainer  of  the  whole.  This  evidence, 
Vowever  plain  to  the  Christian,  will  never  be  satisfactory  to  the  man 


THB  VOBTHBBN  TBQBIATIOH  OOMPABBD,  ETC.      145 

of  Menoe,  in  that  form.    In  those  studies  evidence  must  rest  upon 
direct  obserTaticm  and  induction,  just  as  fully  as  mathematics  clums 
the  ri^t  to  settle  all  questions  about  measurable  things.    There 
win  be  no  udenUfie  evidence  of  Ood's  working  in  nature  until  na* 
taraUsts  have  shown  that  the  whole  Creation  is  the  expresnan  of  a 
ikaughtj  and  not  the  product  ofphjfdeal  agent$.   Now  what  stronger 
evidence  of  thoughtful  adaptation  can  there  be,  than  the  various 
combinations  of  similar,  though  specifically  different  assemblages  of 
ani»"<^ff  and  plants  repeated  aU  over  the  world,  under  th^  most 
uniform  and  the  most  diversified  circumstances  ?    When  we  meet 
with  pine  trees,  so  remarkable  for  their  peculiarities,  both  morpholo- 
gical and  anatomical,  combined  with  beeches,  birches,  oaks,  maples, 
&o.,  as  well  in  North  America  as  in  Europe  and  Northern  Asia, 
under  most  similar  circumstances ;  when  we  find  again  representa- 
tives of  the  same  family  with  totally  different  features,  mingling  so 
to  say  under  low  latitudes  with  palm  trees  and  all  the  luxuriant 
vegetation  of  the  tropics ;  when  we  truly  behold  such  scenes  and 
have  penetrated  their  full  meaning  as  naturalists,  then  we  are  placed 
in  a  portion  similar  to  that  of  the  antiquarian  who  visits  ancient 
monuments.     He  recognizes  at  once  the  workings  of  intelligence 
in  the  remains  of  an  ancient  civilization ;  he  may  fail  to  ascertiun 
ttieir  age  correctly,  he  may  remain  doubtful  as  to  the  order  in 
which  t^ey  were  successively  constructed,  but  the  character  of  the 
whole  tells  him  that  they  are  works  of  art,  and  that  men,  like  him- 
self, originated  these  relics  of  by-gone  ages.     So  shall  the  intel- 
ligent naturalist  read  at  once  in  the  pictures  which  nature  presents 
to  him,  the  works  of  a  higher  Intelligence ;  he  shall  recogmze  in  the 
minute  perforated  cells  of  tlie  Gonifenn,  which  differ  so  wonderfully 
from  those  of  other  plants,  the  hieroglyphics  of  a  peculiar  age ;  in 
their  needle-like  leaves,  the  escutcheon  of  a  peculiar  dynasty ;  in  their 
repeated  appearance  under  most  diversified  circumstances,  a  thought- 
fill  and  thought^liciting  adaptation.    He  beholds  indeed  the  works 
of  a  being  thinking  like  himself,  but  he  feels  at  the  same  time  that 
he  stands  as  much  below  the  Supreme  Intelligence  in  wisdom,  power 
and  goodness,  as  the  works  of  art  are  inferior  to  the  wonders  of 
nature.    Let  naturalists  look  at  the  world  under  such  impressions 
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nd  evidenee  inl  pour  in  upon  ut  ihftt  d  cantmrm  are  expramot 
«f  &a  tlnoghte  ef  Bki  irikom  wo  knoir,  Iofo  and  adMe  Bmoea. 

After  dieee  general  ramaikB  let  va  ^onaider  loere  cloaely  tto 
vegetation  of  llie  temperate  and  of  the  ooMer  paitB  of  Nordi  Aaoer^ 
ea,  and  oonqMre  it  wA,  Aat  of  the  eievaled  regioiie  fbnaing  m 
Central  Enr^  the  ndge  which  aeparates  ih%  nation  of  Oenaan 
tongne  from  1^  Boman.  In  Oese  note  I  shaB,  however,  liait  aj^ 
adf  moody  to  treea  and  forest  regetatno,  aa  tUa  iatho  <Anm6teiiBtia 
TOgetakion  of  thiooe  tracts  of  land,  and  only  introdnee  new  and  tiieft 
oocasional  lemarka  npon  the  otiier  pbntsw  li  is  indeed  a  pecnIiaFilf 
of  tJbe  northern  tenqpersle  regions  afl  over  the  worid,  to  bo  wooded, 
and  to  afibrd  room  for  an  extensive  derelopment  of  otfier  phato 
only  in  those  plaees  wliera  pennanmt  aeeiuniilations  of  waiter  e» 
ekule  foresta,  wheve  a  rocl^  bqSI  does  not  affi»d  them^  genial 
groond,  or  where  artificial  cnltare  has  destroyed  tliem,  introdmng 
in  their  place  agricoltoral  products. 

A  few  families,  however,  constitnte  the  whole  arborescent  vegetn- 
fion  of  temperate  regions,  and  tlie  uniformily  of  the  forests  all  over 
that  lone  in  the  Old  and  New  World  is  qmte  remarkable.  In  the 
first  rank  we  find  the  Amentacece  and  Comferse,  with  their  various  snk 
fimnlies  and  trSbes;  nest  to  them  maples, wafaint,  ashes,  linden,  wild 
cherries,  ftc,  &c.  In  the  qpecial  distiibatien  of  eadi  of  these  iiie» 
3iee,  we  observe,  howov^,  some  pecnfiaritaes  winch  will  eqn^iy  claim 
onr  attention. 

There  is,  fiMT  instsnce,  a  stiftxBg  contrast  vnthm  these  Emits,  between 
the  vegetation  of  OmifiBns,  whidi  are  evergreen,  mid  thail  of  Abmb^ 
tsoem,  Jnglandesft,  IVaaneis^  AMTinm,  TiEaoem,  Ac.,  which  kae  theif 
fioiiage  in  the  falL  Again  taken  as  a  natoial  assemblage,  Hie  piaals 
iHiich  constitnte  the  wrthemmost  forests  are  fortber  remarkable  tat 
•overing  extensive  tnets  of  land  witkone  and  the  same  species,  te 
the  exclusion  of  oAers.  Or  else  a  few  qieeies  are  combined  together 
m  varions  ways,  the  Comferm  generally  exdnding  Hie  trees  with 
decidaoas  leaves,  or  oconrring  together  b«t  lasetf ,  and  vice  veiA 

In  the  wanner  ports  of  the  temperate  reipoDB,  the  diversity  ef 
fersat  tnes  with  deeidooos  leavea  is  greater  ttusi  %rlht!t  norths 
wh«re  Goniferm  appear  almost  ezdasively.  AnoAw  difimnce  is  ok* 
served  in  tiie  more  contmnons  distdbation  of  nnrthem  fiMraets,  whila 
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m  Ike  mttaet  cfimatea  of  tbe  temperate  sone  they  dteniate  more 
freqnentlj  wift  Bhntbs  or  grazing  groonds,  with  smaller  plants  grow- 
ing among  ihem.  Whatever  may  be  the  pecofiarities  which  we 
obeerre  in  &e  details  of  this  arrangement,  &ere  is,  nevertheless,  a 
remarkable  eomcidence  between  the  vegetation  of  the  plains  from 
file  middle  latitades  northwfl(rds,  and  the  vegetation  of  mountainous 
ffiBtricts,  especially  in  the  Alps,  as  we  ascend  from  the  plains  towards' 
flieir  snowy  smmnHs ;  the  same  variety  of  Amentacese,  Fraxiness, 
Jagiande^,  Acerinse,  Pomacede,  interspersed  with  corresponding 
shnibe,  oceor  in  the  lower  re^ons,  while  in  the  higher  the  Conifers 
eome  in  more  extensively,  to  the  almost  entire  exclusion  of  the  . 
Mbers. 

The  correspondence  between  this  ascending  forest  vegetation,  and 
file  JKstnbntion  of  trees  over  the  whole  extent  of  the  temperate 
ione,  is  so  great,  that  it  may  be  considered  as  a  most  poalive  and 
mdversal  law.  The  Juglandese  and  various  forms  of  Amentacese, 
especially  those  which  produce  eatable  fruit,  as  the  chestnuts,  occur 
in  the  lower  latitudes  under  the  influence  of  a  more  genial  climatOi 
and  disappear  entirely  below  the  parallels  where  agriculture  ceases. 
60  also  we  find  them  in  the  lower  regions  of  mountsdnous  countries. 
Sarfher  north  we  have  a  variety  of  poplars,  oaks,  willows,  maples, 
aahes,  etc.,  interspread  with  pines,  which  be^  to  form  more 
«xmtmaoas  forests,  till  they  make  room  northwards  for  the  almost 
imiferm  pine  and  birch  forest,  which  covers  in  unbroken  continuity 
Ibe  northern  countries  as  far  as  tree  vegetaltion  extends ;  and  agm 
h  a  similar  sttcoession  we  observe  Amentaceae,  Acerinse,  Jcc,  &;c.,in 
ftscending  fairer  and  higher  on  the  slopes  of  mountains,  Hxe  conifer- 
ous trees  gaining  gradually  the  ascendency  over  those  with  deciduous 
feaves,  until  &ese  £sappear  below  the  limit  of  perpetual  snow.  A 
mere  detailed  comparison  of  this  resemblance  between  northern  and 
Aljnne  vegetation,  will  show  that  they  agree  in  almost  every  respect, 
and  that  there  are  corresponding  species  under  similar  circumstanced 
in  Afferent  parts  of  the  Old  and  New  Worlds,  following  each  other 
in  liie  same  succeseoon  from  south  to  north,  or  ftt>m  the  pldns  to  the 
mountain  summits,  modified  only  by  those  influences  which  constitute 
Ihe  contrasfing  peculiarities  of  the  eastern  and  western  shores  dl 
itmerica,  Sorope  and  Asia;  but  in  the  main  agreeing  xaojBt  exteiiaive!^ 
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flw  vUe  nnge  of  iv«rt  Tegdalian  ihiao^haal  bofli  con^^ 
The  tabohr  viev  cf  Aftm  ftbalB  vhidi  k  ffreik  bdow,  will  at  <mce 

Ttom  these  Eicte  it  ni^  be  inficned  diat  Ihe  ispeet  of  wooded 
hods,  whether  aoaotainowB  or  lewd,  woidd  be  Teiy  omilar ;  thai 
in  the  northeni  regiaos,  it  eoapweB  in  ereiy  reelect  with  fliat  of 
U^  nwntain  diaiiis.  Soch  an  inqvesaian  is  almort  muTenaHy 
preTalent  among  tbooe  who  aie  eooTenant  with  these  laws  of  the 
geographical  distribiitaon  of  plants,  without  having  had  an  opportoni- 
ty  aetnallj  to  compafe  sndi  eoontries.  It  having  been  my  good 
fi>rtane,  after  having  been  for  jeais  finuBar  with  the  yegeiataon  of 

'  the  Alps,  to  visit  the  northeni  lepons  of  this  eontinent  within  the 
Emits  of  the  temperate  acme,  I  was  at  onoe  struck  widi  the  great 
difference  in  die  general  9Bfeei  of  their  vegetation.  Indeed,  the 
pictnresqae  impresaon  is  an  entirdj  different  one,  and  nevertheless 
the  above-mentioned  laws  are  correct ;  bat  the  hd  is  that  the 
changes  of  mean  annual  temperatore  in  this  coontry  take  place  at 
the  rate  of  about  1*  of  Fahrenhdt  for  every  degree  of  latitude,  or 
for  every  azty  miles ;  or  in  other  words,  as  we  travel  north  or  south, 
we  reach  successively  every  nxty  miles,  localities  the  mean  annual 

.  temperature  of  which  is  1^  Fahrenheit  lower  or  hi^er ;  while  in 
the  Alps  we  meet,  in  ascending  or  descending,  the  same  change  of 
1*  Fahrenheit  in  mean  annual  temperature,  for  every  three  hundred 
feet  of  vertical  height;  so  that  we  pass  within  the  narrow  limits  of 
between  six  to  seven  thousand  feet,  from  the  vine<;lad  shores  of  the 
lakes  of  Northern  Italy  and  Switzerland,  to  the  icy  fields  of  snow- 
mountains,  whose  summits  are  never  adorned  by  vegetation ;  a 
journey  which  can  ea^y  be  performed  in  a  single  day.  Whilst  on  die 
other  hand  from  the  40th  degree  of  northern  latitude,  where  the  mean 
annual  temperature  is  nearly  the  same  as  that  of  fhe  foot  of  the  AIps^ 
we  find  towards  the  northern  pole  a  diminution  of  one  degree  of  tern* 
perature  for  every  degree  of  latitude,  or  for  every  sixty  odd  miles ;  so 
that  we  should  travel  over  twenty  degrees  of  latitude,  or  more  than 
twelve  hundred  miles  fit>m  south  to  north,  for  instance,  fit>m  Boston 
to  Hudson's  Bay,  before  passing  over  the  same  range  of  climatic 
changes  as  we  do  in  one  day  in  the  Alps ;  thus  causing  a  narrow  ve^ 
tical  stripe  of  Alpine  flora  to  correspond  to  a  broad  aone  of  northern 
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Tegetation  stretcUng  over  a  widely-expanded  horizon.  So  that  not- 
withstanding the  correspondence  of  species,  we  have  in  the  first  case, 
in  the  Alps,  a  rapid  succession  of  highly-diversified  vegetation,  whilst 
in  the  other  case,  in  northern  latitudes,  we  have  a  monotonous  uni< 
fonmty  over  extensive  tracts  of  land,  although  the  elements  of  the 
picture  are  the  same.  But  it  is  a  picture  seen  in  a  (Ufierent  perspec- 
tive :  in  one  case  we  have  a  simple  vertical  profile,  which  in  the 
other  case  is  drawn  out  into  disproportionate  horizontal  dimensions ; 
fike  the  fa^reaching  shade  of  a  steeple  cast  under  the  light  of  the 
setting  sun,  which  may  change  all  proportions,  and  destroy  all  resem- 
blance between  the  shade  and  the  object  itself,  simply  because  it  is 
80  much  elongated.  Fantastic  images  presented  at  various  distances 
before  a  light  fiiffing  at  various  angles,  may  prepare  us  to  understand 
these  difterent  aspects  of  the  landscape,  be  it  a  wooded  plain 
slong  a  gentle  slope,  or  a  forest  along  a  more  abrupt  mountain  chun. 

There  is  another  feature  in  the  geographical  distribution  of  organ- 
ized beings  which  deserves  to  be  particularly  noticed,  and  which  con- 
tributes to  increase  the  diversity  of  aspect  of  vegetation  in  any  ^ven 
part  of  the  world.  There  are  in  all  continents  remarkable  differ- 
ences between  the  vegetation  of  the  shores  of  a  continent,  east 
and  west,  within  the  same  latitude  or  the  same  isothermal  line.  The 
forests  of  the  Atiantic  and  Pacific  coasts  of  temperate  America 
are  not  altogether  composed  of  the  same  plants ;  we  remark  that  in 
the  East  there  will  be  a  tendency  i^  the  different  families  to  develop 
in  different  proportions,  and  perhaps  with  the  addition  or  disappear- 
ance of  one  or  two  peculiar  types  ;  for  instance,  the  walnut  family 
contains  several  more  representatives  on  the  eastern  side  of  the  con- 
tinent than  on  the  western,  and  they  prosper  here  in  latitudes  where 
in  Europe  there  is  only  one  mtroduced  species  of  that  family  growing 
wild.  Again,  we  find  laquidambar  on  the  American  side  of  the 
Atlantic,  which  has  no  representative  either  on  the  Pacific  coast, 
or  in  Europe.  This  comparison  might  be  traced  farther,  and  we 
should  see  the  same  correlation  even  among  the  shrubs. 

But  these  indications  will  be  suflBcient  for  my.  object,  which  is  to 
show  that,  although  there  is  an  intimate  correlation  between  climate 
and  vegetation,  the  temperature  and  other  influences  which  consti^ 
tote  climate  do  not  reveal  the  whole  amount  of  causes  which  produce 
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fliase  dilfeieiiees,  as  fliej  ire  lepeatod  imder  the  n^ 
between  the  eastern  and  western  sbores  of  the  Old  World  in  the  same 
order  as  along  the  eastern  and  western  shores  of  North  America  ; 
so  moch  so  tlttt  the  northern  Chinese  and  Japanese  yegetation  ooiih 
ddes  Teiy  closely  with  that  of  the  Atlantic  States,  whilst  that  of  tl]# 
Pacific  coasts  of  America  and  that  of  Europe  agree  more  eztensivelj* 

Tbis  picture  woold  be  bcomplete  did  I  not  institate  a  farther  com- 
parison  between  the  present  yegetation  of  those  re^ons  and  the  fiis- 
bI  plants  of  modem  geolo^cal  epochs.  K  we  compare,  namely,  th» 
tertiary  fossil  plants  of  Europe  with  those  living  on  the  spot  now,  we 
shaH  be  struck  idth  differences  of  about  the  same  value  as  those 
already  mentioned  between  the  eastern  and  western  coasts  of  the 
contments  under  the  same  latitudes.  Compare,  for  instance,  a  list  of 
the  foenl  trees  and  shndw  from  Oeningen,  with  a  catalogue  of  trees 
and  shrubs  of  the  eastern  and  western  coasts,  both  of  Europe,  AmSi 
and  North  America,  and  it  will  be  seen  that  the  differences  they  ex- 
hibit scarcely  go  beyond  those  shown  by  these  diflkrent  flor»  under 
the  same  latitudes.  But  what  is  quite  extraordinary  and  unexpected, 
Ss  the  fi&ct  that  the  European  fossil  plants  of  that  locality  resemble 
more  closely  the  trees  and  shrubs  which  grow  at  present  in  the  east* 
em  parts  of  North  America,  than  those  of  any  other  part  of  the 
world ;  thus  aUowing  us  to  express  correctly  the  differences  abready 
mentioned  between  the  vegetation  of  the  eastern  and  western  coasts 
of  the  continents,  by  saying  that  the  present  eastern  American 
flora,  and  I  may  add,  the  fauna  also,*  and  probably  also  that  of 
Eastern  Ana,  have  a  more  ancient  character  than  those  of  Europe 
and  of  Westem  North  America.  The  plants,  especially  the  trees 
and  shmbs  growing  in  our  days  in  this  country  and  in  Japan,  are, 
as  it  were,  old-fashioned ;  they  bear  the  mark  of  former  ages ;  a 
peculiarity  which  agrees  with  the  general  aspect  of  North  America^ 
the  geolo^cal  stmcture  of  which  indicates  that  this  region  was  a 
large  continent  long  before  extensive  tracts  of  land  had  been  lifbed 
above  the  level  of  the  sea  in  any  other  part  of  the  world. 

The  extraordinary  analogy  which  exists  between  the  present  flora 

•  The  cbaracteriitie  genent  Lagomyt,  Chdydn  mad  tlra  large  Saltmiuiderf  iHth  pei^ 
flumnl  gillt  nmiiUl  m  of  tlie  UdmUi  of  Oooteien,  fur  ll|o  fnuaX  hnam  of  iafwuii  iS 
woU  M  the  Jiqiiidunhar,  Ceiy^,  Taxodimiiy  GHeditechk,  eto.  etc 
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and  ftana  of  NoHk  AmeiisA,  and  the  fosrib  of  Ae  HBSocene  poriot 
is  Borope,  would  ibo  gif«  s  yduable  Idnt  with  veepoet  to  Ae  meaoi 
«Dn«al  tenqMralore  of  fhot  geok^ed  period. 

OoQuigeD,  Ibr  iiMtanee,  wliose  fofiok  of  aB  oiMses  Layo  pevluifi 
Imoi  more  fbEj«liidied  thaft  thoie  of  any  other  looilify,  codd  xMt 
Ibpo  eojojed  duiag  that  period  a  tetpieal  or  even  a  siibtrqpieal  cB- 
VMkey4Riehae  has  oftsn  bteft  amgned  to  it,if  weean  at  aD  retyupoa 
the  indkaliona  of  He  flora,  for  tfw  is  m  rimilar  to  fliat  (tf  Oharie8tol^ 
Arath  Oarolba,  thai  tiie  Inghest  mean  amiMl  tempentare  we  oan 
•Msribe  to  &e  nnoeene  epoch  in  Central  I^irope  mosl  be  reduced  to 
about  W^ Fah.;  tiiat is  tosay,  we  u^er  from  its  fessU vegetatioQ  Aat 
Ojfimgep  had,  during  the  tertaary  times,  tike  ehmaito  of  the  wana 
tomperate  aone,  the  climato  of  Borne,  for  instance,  and  not  evea  that 
of  the  northern  shores  of  Africa.  We  are  led  to  this  conclusion  by 
the  following  argument : — ^The  same  isothermal  line  which  passes  at 
present  through  Oeningen  at  the  47th  degree  of  northern  latitode, 
passes  also  through  Boston,  lat.  42^.  Supposing  now,  (as  the  geolog- 
ical strocture  of  the  two  continents  and  the  form  of  their  respective 
ooilines  at  that  period  seem  to  indicate,)  that  the  undulations  of  the 
isothermal  lines  which  we  notice  in  our  days  existed  already  during  the 
tertiary  period,  or  in  other  words,  that  tiie  differences  of  temperature 
which  exist  between  the  wes^^m  shores  of  Europe  and  the  eastern 
shores  of  North  America,  wero  the  same  at  that  time  as  now,  we  shall 
obtun  the  mean  annual  temperature  of  that  age  by  adding  simply  the 
diftrence  of  mean  annual  temperature  which  exists  between  Charles- 
ton and  Boston,  (12^  Fah.,)  to  that  of  Oeningen,  which  is  48""  Fah., 
as  modem  Oeningen  agrees  almost  prodsely  with  Boston,  making  it 
60^  Fah. ;  fSev  from  looking  to  tiie  northern  shores  of  Africa  for  an 
analogy,  which  tiie  diflforent  character  of  the  respective  vegetations 
would  render  still  less  striking.  The  mean  annual  temperature  of 
Oeningen  during  the  tertiaiy  period  Irould  not  theroforo  differ  more 
from  its  preisent  mean,  than  that  of  Charleston  differs  from  that  of 
Boston. 

This  old-fiishioned  look  of  the  North  American  forosts  goes  also  to 
show  the  intimate  connection  thero  is  all  over  the  globe  between  the 
physical  condition  of  any  country,  and  the  animals  and  plants  peculiar 
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II. 

OBSERVATIONS  ON  THE  VEGETATION  OF  THE  NORTHERN 

SHORES  OF  LAKE  SUPERIOR. 


Thb  Yegetation  of  the  Northern  shores  of  Lake  Superior  agrees  so 
elosely  with  that  of  the  higher  tracts  of  the  Jura,  which  encloses  the 
lower  and  middle  zone  of  the  subalpine  region,  that  on  glancing  at 
the  enumeration  below,  one  is  astonished  to  find  so  great  a  number 
of  species  entirely  identical.  Making  full  allowance  for  the  influ- 
ence of  the  lake,  and  leaving  out  of  consideration  a  small  number 
of  species  peculiar  to  North  America,  there  remains  about  Lake 
Superior  a  subalpine  flora  which  is  almost  identical  with  that 
of  Europe,  with  which  it  is  here  compared.  Although  this  fact 
is  yeiy  striking,  it  is  nevertheless  in  accordance  with  the  general 
laws  of  botanical  geography,  and  is  another  proof  that  the  vegeta- 
tion of  the  two  continents  becomes  more  and  more  homogeneous  the 
more  we  advance  northwards. 

I  have  divided  the  catalogue  of  the  phsenogamous  plants  coUeet- 
ed  about  Lake  Superior  into  four  lists :  The  first  containing  such 
plants  as  are  really  subalpine  in  their  character,  or  correspond  to 
those  of  the  forests  of  the  lower  Alps  ;  *  the  second  containing  the 
plants  of  the  lake  proper,  or  the  aquatic  plants ;  f  the  third  comprising 
&e  plants  purely  American,^  and  the  fourth  the  cosmopolitan  plants, 
or  those  which  extend  beyond  the  subalpine  re^on.    In  the  difierent 

*Oiilj  such  plants  are  introduced  in  the  first  listashaye  true  representatiyes  in 
Central  Europe. 

t  Lacustrine  Flors  and  Fauns  present  so  many  peculiarities  that  it  has  been  thought 
best  to  separate  the  plants  of  the  lake,  which  are  aquatic,  firom  those  of  the  main  land 
oiunerated  in  the  first  list. 

t  Besides  the  plants  which  hare  true  analogues  in  Europe,  there  are  some  about 
Lake  Superior  which  are  truly  American  types ;  these  constitute  the  third  list 

11 
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bts  I  bare  indicated  m  nearly  as  possible  ihe  aoalogoiis  species 
whose  location  is  the  same  in  Europe.* 

8uBArpiKE  Plahts  of  Laks  EcaoPKAK  Plasts  occuBRnro   nf 

SuPEBiOB.  THX  SuaAi.nHX  Region. 


Anemone  parrifloia  itfZdbc  Anemone  tyiveitns  L. 

M        moltiiida  DC.  In  Europe  the  AnemoDes  are  for  the 

most  put  a^Hne  plants,  bat  those 
**        pennsjiTanka  L,  onljr  whose  carpeb  are  plomose, 

and  which  ought  to  be  generally 
ooDsidered  as  a  peculiar  genna. 
Anemone  ijlvestris,  the  onlj 
European  specieB  which  agrees 
with  the  American  onea,  ocean 
in  the  plains. 
Bannncnlns  repena  X.  Banonculos  repens  X. 

**  micranthns  iVtitt.  Jura  and  Alps.    In  the  Alps  it 

rises  to  the  height  of  4,000  feet. 
Thalictnnn  Comati  jLf  Thalictmm  minos  L.  Crenx  du  Vent 

Actea  rabra  WiUd.  Act»a  spicata  L,  Woods  of  the  hi|^ 

*«     alba  Bigd.  er  Jura. 

CJ8TACRJL 

Helianthemnm  rtM'ii^i*"*^  M.  Helianthemnm  Tolgare  J.     Ftatores 

of  the  lower  Alps  and  Jura. 

*  All  the  plants  enumoated  below  were  colleeted  by  me  and  some  of  the  genflemen 
of  onr  purtj,  who  took  particalar  interest  in  the  study  of  botany,  as  C.  G.  Loring,  Jr., 
T.  M.  Lea,  J.  E.  Cabot  and  Dr.  Keller.  They  were  for  the  most  part  determined  on 
the  spot  with  the  excellent  work  of  my  friend  Prof.  Asa  Gimy  on  the  Botany  of  the 
Northern  United  States.  Afterwards  my  collection  was  roTised  by  Dr.  Gray  himselfi 
and  by  Messrs.  Leo  Lesqnereox  and  Ed.  Tuckerman ;  the  latter  of  whom  examined 
the  lichens  with  particalar  care,  while  Mr.  Lesquerenx  revised  more  particularly  the 
mosses,  and  furnished  me  with  very  minute  information  about  the  distribution  of  plants 
in  Switzerland,  to  which  I  had  myself  paid  a  good  deal  of  attention  in  former  years. 
I  owe  it  nevertheless  to  his  contributions  upon  this  particular  point,  that  I  hare  been 
able  to  carry  my  comparisons  of  the  plants  of  Lake  Superior  and  Central  Europe  so 
much  into  detail  as  I  have  done.  Prof.  Gray  has  also  furnished  me  with  very  import- 
ant documents  respecting  the  distribution  of  many  species,  beyond  the  regions  I  have 
examined  myself.  The  general  views,  however,  derived  from  this  study,  as  I  have 
expressed  them  In  the  preceding  and  following  pages,  so  far  as  they  are  new,  are  my 
own. 

\  This  and  several  other  plants  of  this  list  have  a  rather  extensive  range  southwards  > 
but  this  seems  to  be  in  accordance  with  the  general  direction  of  the  mountain  chains 
and  the  form  of  the  American  continent  itself,  in  w  ich  both  animals  and  plants  pecu- 
liar to  the  arctio  and  temperate  sones  extend  frurther  south,  than  their  analogues  in 
the  Old  World. 
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Lake  Supebior. 


Arabis  petnea  Jl 
"     lyrata  L. 
Syambriiim  canescens  NtOL 

Draba  arabisans  Mx.^  • 
Torritis  glabra. 


Europe. 

vruciferm, 

Arabis  petrsBa  X.   Mtg.  of  Aavergne. 


Syfumbrinm  pinnatifidum  DC, 

tral  Alps. 
Drabra  incana  L. 
Turritis  glabra  X. 


Ceo- 


DROSBRACEJE. 


Drosera  rotandifolia  Jl 
^      longifolia  X. 


Drosera  rotandifolia  L.  P^\^^ 
••       longifolia  Z.    |     J,^*^  ^ 


OXALIDEJB, 


Ozalis  acetosella  L, 


Oxalis  acetosella   X<    Woods  of  the 
mountains. 


PARNAS8IEJB. 


Fiaroassia  palnstris  Z. 


Pamassia  palustris  L,    Meadows  of 
the  mountains. 


HYPERIOINjK 


Hjpericnm  ellipticnm  Hook. 


Hypericum  Elodes  L,    In  peat  bogs 
in  Central  Europe. 


CARYOPHTLLA  CEjB, 

Stellaria  graminea  Z.    Subalpine  pas- 
tures. 

''       uliginosa  Murr,   Peatbogs. 

Cerastium  arvense  Z. 

Sagina  nodosa  Z.  r     jjoyrer 

Alfflne  stricta  Wahl,  Peat  I  Alps,  and 

bogs ;  Jura  and  Alps.  K^®j^*^ 

It  is  a  remarkable  fiict,  that  the  family  of  Caryophyllace®,  so  eztensiye  in 
the  alpine  regions  of  Europe,  has  so  few  representatiyes  about  Lake  Superior. 
The  reason  is,  that  the  CaryophyllacesD,  like  the  Crucifera,  belong  for  the  most 
part,  to  the  alpine  flora  properly,  and  to  the  flora  of  the  plains,  and  are  missing 
in  the  subalpine,  or  intermediate  rogions. 


ialongipes  Chid. 

^       borealis  BigeL 
Cerastium  arrense  Z. 
Sagina  nodosa  L, 
AJsine  Michauzii  FenzL 


*  A  small  species  of  Draba  with  yellow  flowers,  found  at  Michipiootin,  was  losU 
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LAKB  BUPERIOB. 


Laks  Supbriob. 


EUBOPB. 


ANAOARDUOEM. 

Bhtu  Toxicodendron,  and  leveral  oth-    Bhas  Codnus  L,  does  not  correqxmd 
or  species  which  were  not  collected.       to  anj   of  the    North    American 

species. 


Acer  saecharinum  Wang. 
**    spicatom  La$iL 


Geraniom  carolinianum  X. 


"       robertianiim  £. 


Vicia  americana  MuhL 
Hed jsamm  boreale  NuU. 

Lathyms  ochroleucos  Hook. 


u 


M 


Cerasas  pmnila  Mx. 

pennsylvanica  Lois,  and  var. 

borealis  Mc. 

serotina  DC. 
Franna  americana  Monk. 
Spirasa  opnlifolia  L, 
"      salidfolia  L. 

Agrimonia  Enpatoria  £. 
Geam  rivale  L. 

macrophyllnm  WSld. 
sfcrictom  AiL 
Potentilla  norregica  L. 
<«       tridentata  AtL 
^       fimticosa  L. 
**       sin^plex  Mkhz. 
aiguta  Pursh. 


u 


C( 


ACBRINAOBJB. 

Acer  Psendophttanns  L,  Pastares  of 
the  higher  Jara.  This  tndj  sab- 
alpine  species  ascends  as  high  as 
the  Pines  (Abies  excelaa  and 
pectinata.) 

QBRANIAORS. 

Geranium  dissectom  L.    Meadows  of 
La  Chanx  de  Fonds. 

"         xobertianum    L.     Everj- 
where. 

LSOUMINOSML 

Ticia  sylYatica  Z.    EBgher  Yosges. 
Hedysamm   obscnrom  DC.     Alpine 

pastures. 
Lathyms  pratensis  L.    Gonmion. 

ROSAOEjE. 

Gerasus  avium  Jl  Maries  in  the  Ja- 
ra the  limit  between  the  region 
of  the  beech,  (Fagos  sylvatica,) 
and  that  of  the  pines. 

Pranus  insititia  L.    Cuhintted. 

Spinea  aruncos  L.    Mts.  of  the  Jora. 
**     salicifolia  L.    Mounts  of  Au- 
Tergne. 

Agrimonia  Eupatoria  Z.    Mid.  Java. 

Geum  rivale  Jl 

montanum  L,    Alpine. 


u 


M 


Potentilla  aurea  L.    Snbalpine. 

{Creux  dn 
y     . 

salisbuigensis  DC     ** 
^       mpestzis    L.     Jora    and 
Alps. 


u 


cc 
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Lake  Supbriob. 


EUBOPB. 


R08AOBM, 


Comanim  palustre  L,   Very  aband't 

Fr^aria  yeaca  L» 
Bobus  triflorus  Bich^ 

^     strigosns  Mx*    ETeiywhere. 

<*     rafmdftnflia  L, 
Boeastricta  lAndL 
«    Uaoda  AiL 

Sorbns  americana  DC. 

Amelancluer  canadensis  Torr.  jr  €hr» 


Comanim  pahistre    Z.     Aboonds  in 
the  peat  bogs  of  the  higher  Jura- 
Fragaria  Tesca  L.    Middle  Jura. 
Babus  saiatilis  Z.  Higher  Jora. 
^     IdeBos  L.    Everywhere  in  the 
Jura. 
Bosa  alpina  L.  ^     Pastures 

"    rubrifolia  DC.     C       of  the 
«    tomentosa  L.      )  l^her  Jura. 
Sorbus  Aucuparia   L.     The   higher 

limit  of  the  trees  in  the  Jura. 
Amelanchier  vulgaris   DC.     Middle 
Jura. 


Hie  MalvacesB  are  generallj  plants  of  warm  countries.  This  family  is  not 
represented  about  Lake  Superior  by  a  single  species,  nor  are  the  intermediate 
fiunHies  between  this  and  the  Leguminosss.  The  Leguminosas  themselves  are 
very  rare,  once  they  are,  like  the  Caryophyllacese,  plants  of  the  higher  Alps,  or 
of  the  plain.  The  Rosacea,  on  the  contrary,  generally  extensive  in  the  sub- 
alpine  regions  of  Europe,  are  also  abundant  around  Lake  Superior.  • 


dicsea  a^ina  L. 
Epilobium  angustifolium  L, 

coloratum  Muhl. 

palustre  L. 


u 


u 


Kibes  prostratum  L.  jr  Ait. 
"     hirtellum  Mx. 
"     lacostre  Pen. 
**     ozyacanthoides  H. 


Sazifraga  Aixoon  Jaeq. 

tricuspidata  Retz. 


u 


a 


virginienns  Mx. 


ONAQRARLS, 


Qrcasa  alpina  L.  Woods  of  the  high* 

er  Jura. 
Epilobium  angustifolium  L,    Forest. 

tetragoncun  X.  Moist  places. 

palustre  L.    Peatbogs. 


t( 


RIBS81SJL 


Bibes  petrseum  Jacq,    Higher  Jurtu 
**     alpinumZ.  "  " 

"     Uva-crispa.  "         " 

'*     GroBsukuia  L.  In  rocky  places. 


SAIZFRAQSJB. 


Saxifraga  Aizoon  Jacq.   Higher  Jura 
'*        aizoides  L.  Alps,  and  lower 
Alps. 
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Lakx  8(7fkriob.  Eubofb. 

8AZIFRAQEJK. 

Ifitella  nnda  X.       }     These  two  species  lave  no  odier  analogaes  in  Europe 
^      diphyUa  L,  >  tiban  the  Saxifniga  rotondifi)lia,  and  the  qiecies  smilar 

to  it.  In  general^  the  Sanfiages,  which  hare  few  rep- 
resentad^es  about  Lake  Superior,  belong  to  the  al^ne 
xegion,  so  that  in  order  to  meet  them  in  the  plain,  we 
hare  to  go  as  &r  as  Greenhuid,  where  thej  are  nomer- 
ons.  The  species  of  the  pl^ns  are  represented  in 
America  bj  the  genera  SoUivantia,  Henchera,  Mitella, 
andHarella. 

UMBSLLIFJBRJS. 

Sanicola  marilandica  L,  Sanicnla  enropsea  X.  Crenx  da  Vent 

Axchangelica  atro-pozpurea  Hoff.  Archangelica  officinalis  Hoffi    Jora, 

also  in  the  Yaltellina. 
Osmorrhiza  breristylis  DC.  Cluerophyllam  hirsutom  L.    Jora. 

Slum  lineare  Michx.  Sium  latifolium  X. 

ARALIACEJR. 

Aralia  hispida  Michx.  This  fiimiljhas  but  one  representadve 

»  in    Central    Europe,    Hedera 

Helix  X. 

CORNACRm. 

Comus  stolonifera  Mx.  Comns  aangninea  L,    Middle  Jnra. 

CAPRIFOLIM. 

LinnsBa  borealb  Gron,  Linnasa  borealis  Gron.    Lower  Alps : 

S^mphoricarpos  occidentalis  R.  Br.  Yalais. 

_     ,  '  ,  •  r  In  the  re- 

Lontcera  parviflora  Lans.  Lonicera  Caprifolinm  X.    J    gion  of 

'*        hirsnta  Eaton.  Yar.  Douglasii.        ^       Fericlimenum  X.  1  the  yine- 

1^    yards. 

^^        involucrata  Spr.  Saskatshew-        *<      involucrata,   Spr.  Siberia  X. 
an,  Oregon,  Becky  Moan-  alpigena  which  resembles  it 

tains,  California.  somewhat,   occurs    in    the 

Jura  and  the  Alps. 
Sambacos  pubens  Mx.  Sambucus  racemosa  X.    Cr.  du  Yent. 

Yibumum  Opulus  X.  Yibumum  Opulus  X.  Belongs  in  Eu- 

rope to  the  region  of  the  beech. 
(Fagus  sylvatica.) 
^        pauciflorum  Pyl. 
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Lake  Supbsiob. 


Europe. 


EUBIACSJE. 


Gftlimn  trifidom  Z. 
**     triflorum  Mx. 


Galium  rotondifolinm  X. 
Asperula  odorata  and 


(( 


C0MF08ITJB. 


tauiina  X. 


Character" 
istic  of  tiie 
subalpine 
flora. 


EapatoriTuxi  parpuream  L, 
Aster  corymbosns  L. 


Eupatorium  cannabinum  X.   Common 
in  wheat  places. 


11 

u 

M 
tt 
14 


macrophyllns  X 
paniceos  X. 
laxifoliiis  Nees. 
ptarmicoides  Tbrr.  et  Gray, 
graminifolins  Pursh. 


Aster  alpinns  X.     Creux  da  Yent 


Of  these  six  American  species,  the  last  is  exclasiyely  northern,  and  ocean 
as  &r  as  Labrador,  to  the  pine  region.  It  has  its  analogue  in  the  fine  Aster 
alpiuus  of  the  Creux  du  Vent,  and  of  the  lower  Alps.  The  other  species, 
more  widely  distributed,  are  represented  in  Europe  by  the  Aster  Amellus  and 
A.  salignus,  X.,  which  are  plants  of  the  plains. 

Erigeron  alpinom  X.  Crenx  dn  Vent 


Solidago  yirgaurea  X.  Yar.  alpestris, 
which  grows  at  Chasseron,  and 
in  the  lower  Alps. 


Erigeron  philadelphicum  JL 

'*       strigosum  MiUd. 
Diplopappus  umbellatns  Torr.  jr  Gr. 
Solidago  slricta  At, 

•*       bicolor  X. 

•*        thyrsoidea  E.  Meyer, 

*^       arguta  Ait.    Yar.  juncea. 

**        canadensis  X. 

**       lanceolata  X. 

The  genera  Aster  and  Solidago  are  exceedingly  numerous  in  America,  where, 
on  the  contrary,  the  Inula  and  the  Hieracium,  which  abound  in  Europe,  are 
Teiy  rare.  The  same  is  the  case  with  the  Senecionidee,  the  Centauress,  and  the 
Carduaces,  which  are  as  few  in  America  as  they  are  numerous  in  Europe. 

Ach'"*^  Millefolium  X.  Achilliea  Millefolium  X.  Yar.  setacea. 

Yar.  setacea.  Declivities  of  the  lower  Alps,  in 

the  Yalais. 
Tanacetnm  huionense  Nutt,  Tanacetum    vulgare   X.     Chaux  do 

Fonds. 


IM 


COMtFOSMTM. 

Mz.  We  miglit  take  m  aaalapiai  of  that  |»lant  in  iSkb 
fobalpine  flon  of  Europe,  the  Aiiemisia  ponlicay 
wUch  grows  in  the  Yalats.  Bat  this  appronehea 
more  the  Aitenuain  mantiina  L^  and  bdoagv 
ifans  to  die  flora  of  ^  shores.  ' 


Antennaria  mai)garitscea  ILBr. 
**         plantaginifolia  Hook. 

Senecio  aniens  X. 

M  »      Tar.  Balsunits 


Cirsiiun  homdnhun  Mx. 
*'      moticom  He. 


Antennana  niai^guitaeea  R»  Rr.   IbBX* 


HieradtuD  canadense  Mx. 
'*         scabrum  Hz. 


Three  spe- 
^  ctes   of  the 

sjlvaticns  Jl        rsubalpine 

«       sairaeenicas  L.     *>«  of  *« 

J  Jura. 

Cinhim  ynosjarimnm    Scop^      Sab- 
alpine  Alps. 

Ciraiom  nTulare  DC,  1       Sabalpine 

«       acaolei.  ^^P*',^*^ 

.  several  other 

enophonun  i.  J  gpecies. 

EQeiacinm  ombeHatam  £.  \  %^  Alpa 

**  amplezicanle      >  and  higo- 

«*  Jaqoini  DC.      )  «  Jura, 

with  many  other  speciea. 


CAMPANULACKX. 


Campanula  rotundifolia  L, 

**         var.  linifolia. 
aparinoides  Pur$h. 


Campanula  rotundifolia  Z. 


(i 


u 


M 


xliomboidalis     IL      This 


plant  is  one  of  the  most  extensive  and  the 
most  characteristic  of  the  subalpine  region 
of  the  whole  of  Europe,  and  agrees  in  its 
habitat  with  the  Campanula  aparinoides,  but 
not  in  its  forms. 


BRICAORX,   VAOCINIOSJBf  MRICINJBJE,  AND  P7ROLBJB. 


Yaccininm  Oxycoccus  L, 

^  macrocarpon  Al 

«<  Yitb  Idea  L. 

^  uliginosum  L, 

tt  pennsyWanicum  Lam, 

"  csBspitosum  Mx, 

^  canadense  Kahn, 


Yaccinium  Oxycoccus  L,     Subalpine 

peatbogs.  • 

Yaccinium  Yitis  Idea  JL  \  Forests  of 
*'  uliginosum  L,  >  the  high- 
^         Myrttlltts  L.     )  er  Jnnu 
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Laxb  Supsbiob. 


EUBOPB. 


TAOOINIRX. 


Uspidulft.  Torr.  ^  Gr. 
Arctostaphylos  Uva-Uni  Spreng, 


Loiseleiiria  procumbens  Des. 

Andromeda  polifoUa  X. 

hbdvm  latifolinm  At. 

Pjrrola  rotundifolia  L. 

**     asarifblia  Mx, 
**     cUorantha  Sw. 
**     lecunda  L, 

llcmotropa  nniflora  Z. 

Moneses  nniflora  Scdtsh. 

Cfaimaplula  mnbellata  NutL 


Arctostaphylos  Uva-Ursi  Spreng.   La 
Tonrne,  higher  Jura,  and  lower 
Alps. 
Loiseleuria   procumbens   Des.     Pas- 
tares  of  the  Alps. 
Andromeda  polifolia  L.    Feat  bogs  of 

the  higher  Jura. 
Ledum  palustre  Z»    Feat  bogn  of  the 

North. 
Fyrola  rotundifolia  L.    Fastmres  and 
forests  of  the  Jura. 
^     rosea  X.    Forests. 
^     chlorantha  Sw.    Forests. 
"     secunda.   X.     Woods  of  the 
higher  Jura. 
Monotropa  hypop^ys  X.  In  the  for- 
ests of  the  Jura. 
Moneses  uniflora  Salish.     Woods  of 

the  Yosges. 
Chimaphila  umbellata  NiUL    Forests 
of  the  Yosges. 


No  family  is  more  homogeneous  in  its  distribution,  or  more  equally  spread  in 
the  North  of  America  and  Europe,  than  that  of  the  Ericaces,  which  charao 
terizes  rather  the  region  of  the  pines  than  the  subalpine  flora ;  for  these  species 
fi>Ilow  the  pine  forests  in  their  more  or  less  elevated  stations. 


Flantago  major*  X. 

Primula  mistasanica  Michx, 
**      ibrinosaX. 


Trientalis  americana  Pur$h, 

•  OROBANCHXJB. 

AphyUon  uniflorum  Torr.  ^  Gr. 


PLANTAQINBJS. 

Flantago  major  X*    Bicfa,  moist  soiL 

PRIMULAOBM. 

Primula  farinosa  X.    Marshes  of  the 

North.    Higher  Jura. 
Trientalis  europna  L.   Damp  forests. 


Orobanche  epithymum  X.  And  sev- 
eral other  species  abundant  on 
the  declivities  of  the  Jura. 


*  Can  sesreely  have  been  introdueed  where  it  was  found. 
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LAKB  8UPEBI0B. 


Laks  Superior. 


Pinguiciila  vulgaris  Z. 


Veronica  scutellata  £. 

Euphrasia  officinalis  JL 

Bhinanthus  Crista-gallL 
Yar.  minor.  L. 

MelampTTum  pratense  JL 

Clinopodium  Tulgare*  JL 

Prunella  Tulgaris  L. 
Scutellaria  galericulata  X. 

^         lateriflora  JL 
Stachys  aspera  Mx. 
Mentha  canadensis  L 
Dzacocephalum  parviflomx 


Europe. 

UTRiaULARIBM. 

Plnguicula  vulgaris  L  Sub- Alps  and 
Jura. 

SOROPHULARINEJL 

Veronica   scutellata  JL    Peat   bogs, 

Jura,  and  Sub- Alps. 
Euphrama  officinalis  L,    Pastures  of 

the  Jura. 
Bhinanthus  Crista-galli.    Var.  minor. 

Pastures  of  the  Sub- Alps  and 

high  Jura. 
Melampjrrum  pratense  Z.    Pine  fop- 


Cynoglossum  virginicum  L, 
Mertenna  pilosa  DC. 

Gentiana  alba  MiOd. 


IC 


saponaria  Z.  Var  Frolichii. 


Menyanthes  trifoliata  Z. 
Halenia  deflexa  Grisd>. 


ULBUTJB, 

Clinopodium  vulgare  Z.    D17  decliv- 
ities of  the  Jura. 

Prunella  vulgaris  L.  da 

Scutellaria  galericulata  Z.    Shores  of 
the  Lake  Etaill^res,  high  Junu 

Stachys  alpina  Z.    Subalpine. 

Mentha  arvensis  Z.    Moist  grounds. 
U  Dracocephalum   Kuyschiana   Z.     In 

Wallis. 

A8PSRIFOLUE. 

Cynoglossum  montanum  Z.     Creux 

du  Vent 
Pulmonaria  angusttfolia  Z.  High  Jura. 

GSNTUl<rEJS. 

Gentiana  punctata  JL 
^        rubra  Z. 
^        acaulis  Z. 

*^        Pneumonanthe  Z.  And  se^ 

eral  oiher  species  of  Gentiana^ 

which  characterize  the  subalpine 

declivities. 

Menyanthes  trifoliata  Z.    Marshes  ci 

the  mountains. 
Swertia  perennis  Z.   Peat  bogs  of  the 
high  Jura. 


•  Probably  native  where  it  was  found. 
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OLEAOSJL 

Fraxinos  sambacifolia  Lanu  Fraziims  excelsior  L» 

The  Ash  (Frazinus  excelsior)  and  the  Sycamore  (Acer  pseudoplatanns)  are, 
htUi  the  Fines,  the  trees  which  ascend  highest  in  the  mountains  of  Central 
Europe. 

CHSNOPODSJL 

,  Corispennnm  hjsBopifolimn*  L.  Corispermum  hyssopifoliom  L,     Cau- 

casus. 

POLYQONRS. 

Polygonum  viviparum  Z.  Polygonum  Tiviparum  L. 

^  cilinode  Mr.  ^         ConyoWulus  Z. 

^  sagittatum  X. 

Polygonum  Viyiparum  is  the  most  extensively  spread  in  the  snbalpine  pas- 
tures, and  the  most  characteristic  of  that  region.  It  is  also  yery  common  about 
Lake  Superior.  The  same  is  also  true  of  Empetrum  nigrum  L^  which  marks 
the  higher  limit  of  the  pine  re^on. 


Empetrum  nigrum  Z.  Empetrum  nigrum  Z.    Begion  of  the 

pine  trees.  —  Higher  Jura  and 
Sub-Alps. 

Quercus  rubra  Z.    A  few  dwarfish 

specimens  occur  south  of  Mich- 

ipiootin. 
Fagus  ferruginea  Mx,    Begins  to  lose    Fagus  sylvatica  Z.    Grrows  dwarfisUy 

its  majestic   appearance,  and  and  disappears  in  the  subalpine 

forms  only  meagre  forests  as  regions  of  Europe. 

fitr  north  as  Mackinaw. 
Corylus  rostrata  Ait.  Corylus  Avellana.  Z.    Forests  of  the 

Jura.    Everywhere. 

« 
*  I  found  tluB  pUnt  on  the  northermnoit  shore  of  Lake  Superior,  near  the  entnmee 

of  Nepigou  Bay.   Sir  W.  Hooker  mentions  it  from  the  Sasohatohewan,  Athabasca,  and 

BedBiver. 


1«4 


Alms 


ezeeba  AiL 


WUltL 


pabenent  PdL    Hig^  Jnnu 
nta^L,   Peit  bogs  of  the  high 


Aliias  ^oliiKMa  L.    YaneyB  of  the 


^   TiridisDa 


«*     Tiridifl  DC    The  Handeck,  in 
the  Bernese  A^ 


8efix  pedioelhm  Punk  and  otken.        For  the  inDows  and  poplan,  which 

are  rather  extensTelj  ^Batribated 
aquatic  plants,  see  the  second  fist 

Aboat  Lake  Superior  the  AmentacesB  are  represented  only  hy  species  of 
oold  ooontriea,  or  sohalpine  regions,  and  are,  with  a  few  exceptions,  the  same 
as  those  of  Europe.  The  Qaercus  mbia  is  scaroelj  an  exception,  since  the 
Qoereos  pednncolata  ascends  the  TaUejs  of  the  hi^  Jura ;  we  find  Teiy  laige 
trunks  of  it  in  the  marshes  of  the  Yerrieres,  on  the  firantier  of  France  and 
Switzerland. 

UUUCMM 

UlmH  folm  L,  Uhnus  eflfusa  WiUd.    Banks  of  the 

^     americaoaL.  Donbs. 


Humnlus  Lupulus  X. 


Urtica  canadenns  L, 


Finns  Strobus.  L. 


**     rennosa  L, 


^    Bankna&a  Lamb, 


VRTICACBJL 

Humnlus  Lupulus  £.   Hedges  of  Yal 

de  'baTen. 
Urtica  didca  L,    Everywhere. 
These  two  species  spread  diTersely 

in  various  regions^  and  have  m^ 

thing  chaiactexistio. 

CONirWiM. 

I^nus  sylvestris  Z.    Declivities  of  the 

Jura. 
M     Pumilio  Clu$,    Feat  bogs  of  the 

higher  Jura. 
«"     Cembra  L.    Declivities  of  the 

Alps.    Handeok.   Glacier  of 

the  Aar. 
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Laks  Sufkbxor. 


Alnes  alba  Mr. 
**     canadeBsis  Ms. 
•*     nigra  Pair. 
balsamea  Manh. 


u 


americana  Mz. 
Tliaja  oocidentalu  L. 
Juniperm  cmnmuius  L. 
**        YiTginiana  L. 
Taxns  canadensis  Willd, 


Europe. 
coniperjb. 

Abies  excelsa  DC.     Foresti  of  tlie 
Jara. 

**     pectinata  DC.    Forests  of  the 
Jura 
Larix  enropea  DC.    Higb  Jura. 


Juniperus  conununis  X.  v 

tt  fu\^iw^•  r       f  Forests  of 

r  the  Jura. 


Sabina  L. 
Taxus  baccata  L. 


The  resemblance  of  the  Conifera  of  Lake  Superior  to  those  of  the  subal- 
pine  region  is  Yery  striking,  for  though  they  are  not  of  the  same  species,  the 
analogy  of  the  forms  is  so  great,  that  it  requires  the  eye  of  a  botanist  to  be  satis- 
fied positively  that  these  forests  are  not  composed  of  identical  trees  in  the  two 
hemispheres. 

AUSMACBJL 


Triglochin  elatum  Nutt. 


Mierostjlis  qphioglossoides  NutL 

Coiallorhiza  multiflora  NutL 

"  llacrsei*  Gray. 

Gymnadenia  tridentata  lAndL 
Flatanthera  psycodes  Cfr. 

**         orbiculata  JamU. 

<•  Hookeri  lAndL 

<«         diktata  L. 

"  obtusata  IdndL 

Goodyera  repens  R.  Br. 

^        pnbescens  12.  Br. 
Listera  oordata  K  Br. 
Cypripedium  pubescens  WUld. 

**  acaule  AiL 


See  also  the  second  list 

OROBJDEjK 

Microstylis  monophyUos  LMl.  In  the 

Sub-Alps. 
Corallorhiza  innata  R.  Br.  Fine  forests 

in  the  Sub- Alps.  Creuz  du  Yent 
Gymnadenia  conopeea  L. 
Flatanthera  bifolia  Rich. 


Goodyera  repens  R.  Br. 

Listera  cordata  R.  Br.    Sub- Alps. 
Cypripedium  Calceolus  L. 


*  **  Co&^LLORHizA  Macilbi  (sp.  noT.) :  seapo  multifloro ;  floiibus  (pro  genere  mazi- 
flilt)  brcrissime  pedioelUtis;  petalis  OT«H-oblongis ;  labello  otaU  intagemmo  htd 
vftrinque  amicaUto-ixiflexo,  palato  prominnlo  ■ubbiUuneUato  in  plicam  antice  produo* 
tarn  desinente;  calcare  plane  nuUo;  oolomna  subalato-triquetra ;  capaula  OToidea. 
In  umbrosis  homidis  ad  '  Caledonia  Springs/  Canada  Occidentali  detezit  beatus  W.  F. 
MHaemet  aan.  1848,  exemp.  fractif.  Nuper  in  insula  'Mackinaw'  floriferam  legenmt 
eeleb.  Agasiii  et  C.  G.  Loring,  Jr.— Radix  ignota.  Seapos  pedalis.  Floras  purpuras- 
eentas:  aepala et petsla semiunciam longa t"  A.Qray. 
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These  Orchides,  and  seTenl  more  wldch  coirespond  bj  their  forms  to  those 
of  Europe,  or  are  eren  identical  with  them,  characterize  all  the  subalpine  re- 
gions. The  OrchidesB  are  among  the  most  characteristic  plants,  in  a  geographi- 
cal point  of  Tiew,  for  their  forms  vaiy  in  a  striking  manner,  the  more  we 
descend  towards  the  warmer  latitudes,  where  they  assome  more  and  more 
brilliant  colors,  whilst  their  flowers  become  larger  and  more  diversified. 


Lake  Supbriob. 


Snulacina  racemosa  Dtif, 
«*        stellata  Des/ 
^       bifblia£fr. 


Alfinm  seboem^Hwram  L 


Liliam  pbiladelphicQm  L^ 

Streptopus  amplexiibliin  DC 
Tbfieldia  glutinosa  Wmd. 
•«       oalycdata  IFoU. 


EUBOPB. 


SMILAOniEM, 


Sriopbofwa  al^ua  X. 


oli^Karpa  ScU; 
am«a  iNVir^^rai^ 
bk>plQr  AU. 
Vablu  L.    Van 


ConTaUaria  muldfiora  L,       \  .^ . ., 
«  PoIygoni*umZ.[»fJJ« 

Smilacina  bifolia  Ker.  j 


ZJUACEJS, 


Allinm  schoenoprasnm  L.  Common  in 

the  Alps  to  the  height  of  7000 

feet 
Lifinm  Martagon  L,    Pastures  of  the 

Sub-Alps. 
Streptopus  amplezifiilius  DC.    Hi^ 

Jura. 
Tofieldia  caljculata  WahL    Eastores 

of  the  Sub-Alps  and  high  Jura, 

Crenx  du  Vent,  &c. 


Scii|NB  csBspitosus  Z.    Peat  bogs  of 
tiie  higher  Jura. 


£riopliomm  alpinum  L,  This  plant 
and  the  preceding  are  yerj  char- 
acteristic of  the  peat  bogs  of  the 
high  Jura. 


Ckrex  bMolor  iUL     In  the  highest 
AlfB,  in  granng  places,  ocean 
abo  in  Lafatador. 
«      YaUi  L.    Found  in  Lapland 
OoevtalBO  in  Greenland. 
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Lake  Superior. 


Europe. 


ORAMINEJB. 


Alopecnros  aristulatus  Mx, 
FUeam  alpinum  L. 


QmoMk  pendnla  TWn. 
Agrostis  scabra  WiUd. 

Mnhlenbergia  sylratica  T.  et  Or. 
Calamagrostris  arenaria  TWfi. 

*'  canadensis  P.  de  Beaur. 
Orrxopsi.  c«>»leD«.  Torr. 

Beboolea  pennsylvanica  Gr. 
Spartma  cynosuroides  WUUL 
Giyoeria  floitans  K  Br. 

^      aquatica    Smith, 

**       nervata  TV. 
Poa  alpina  JL 


Alopecunu  pratensis  £.   Meadows  of 

the  Jura. 
Phleum  alpinum  L,    Pastures  of  the 
Sub- Alps. 
<*      Micheli.  X.     Summit  of  the 
Chasseron.    Ifighest  ridge  of 
the  Jara. 


Agrostb  vulgaris  WUld. 
''       alba,  et 


}High 


Joia. 


Calamagrostis  arenaria  TWn.    North- 
ern shores. 
**  baltica.  Skr.    Baltic 


Glyceiia  fluitans  12.  Br.  Brooks  of  the 
Jura. 

**        aquatica   Smith.    Brooks  of 
Jura. 

Poa  alpina  L.  One  of  the  most  char- 
acteristic plants  of  the  subalpine 
regions. 

Festaca  ovina  L.    Peat  bogs. 


**    serodna  Erh. 
Festucaoyina  L. 
Bromns  secalinus*  L.    (Introduced  ?)    Bromus  secalinus  L.     Fields  of  the 

Jura. 
Triticum  repens  L.  Triticum  repens  L.    In  sandy  places. 

**        dasystachTum  Gray. 
Elymns  canadensis  L.  Yar.  glaucifolins.  Elymus  enropsus  L.    Forests  of  the 

high  Jura. 
M      mollis  IL  Br.  Judging  from  its  form,  this  species  is 

rather  a  plant  of  the  shores. 
Hordenmjubatum  L,  Hordeum  murinum  L. 


•  I  eould  not  discoTer  indications  of  this  plant  having  been  introduced  where  it  was 
found.  However,  even  an  accidental  landing  might  account  for  the  presence  of  a 
plant  which  can  scarcely  be  a  native  of  the  northern  shores  of  I<ake  Superior. 
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£lTBOPS. 


flexocMi  JL  Am  iieziion  L.    Sab-Alps. 

TiiitUim  HKoDe  KwUk,  Arena  flaTescena  L.  Sabalpina  mead- 


L,  FUwis  anmdiiiaoea  Zb  fianks  of  the 

brookiof  the  Jura. 
ffiero^laa  boRafii  Rom.  jr  SdL  HieroehkMi    borealis     Ram.   ^    SOl 

Nordieni  Europe* 
HDiaM  T^-— —  L.  ICfiiim  effa8iim  L.   Cfaanctenses  the 

sahalpine  foxeatB. 


gyiratKiaii  L,  Equioetum  fy^lvaliciim  JL    Woods  of 

die  high  Jura. 
I^  *         arrense  L» 

L.  "        Kmowim  L»  Bxooks  of  the 

Jma. 


Sn^Oioplm  genwuea  inZZdL  Stnithiopteris  gemanica  WSOd, 

Momitaiiis  of  the  Vosges. 

mijpijiliMa  Dryof/bBm  L,  PolTpodiiim  DiyopCeris  L.    Creax  do 

Vent 

^eris  aquE^  L.  Aeris   aqidliiia  L.     Woods  of  the 


Auowoffm  cnspos  P. 
CTfeo|*ais  bolbifeim  IKcnO.  CVstopterisfiagOis  B. 

Woo(fab  OT^nsb  R.  Br.  Woodaia  ilreiiBis  R>  Br. 

DrrofAORS  dilatala  Gnxg  Dijoptens   dDatata    Orag.     Higher 

«        iBtemiedia  Gray. 


^  IiBwaria  L.  HetfjcLimii  Inuiazia  £».     Samndt  of 

the  JnnL 

LTCOFOliUCSM. 

L^topo^m  heidalam  ific  Ljreopodiin  Sehgo  JL  Higher  Jura, 

•t  iavadataa  L.  *         inimdatnm  JL     Marshes 

of  the  higher  Jura. 
m         MAOtrnvBi  L.  "         annotiiiimi  JL     Sonunit 

J^  of  the  Jmm,  Creux  da 

Tent,  etc 
«  ckfatam  L.  Higher  Jn- 

iplaBetnai  £»  ^^^ff*'^ 
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Lake  Superior. 

selaginoides  Spring. 
rapestrifl  Spring, 


Europe. 

Selaginella  Belaginoides  Spr.  Pastares 
of  the  lower  Alps  and  the  liigher 
Jura. 


The  Eqnisetaces,  the  Ferns,  and  the  L^copodiacee  of  Lake  Saperior  are 
afanoit  ahedutely  the  same  species  as  those  of  the  subalpine  region  of  Europe. 
As  we  descend  the  scale  of  the  vegetable  kingdom  under  higher  latitudes,  vege- 
tation seems  to  follow  the  sides  of  an  angle,  as  it  were,  which  become  convergent 
about  the  cone  of  pine  forests.  Thus  the  Lichens  and  ihe  Mosses  are  alreadj 
entirely  the  same  species  here  as  in  Europe,  and  it  will  be  sufficient  to  make  a 
single  list  of  them,  without  indicating  the  corresponding  European  species, 
since  all  are  identicaL    Few  Hepadca  axe  also  enumerated. 


M088E8  OP  Lake  Superior. 

Sphagnum  capillifolium  Brid. 
^  cuspidatum  Brid, 
«<         squarrosum  Hedw* 


Funsria  hygrometrica  L, 
Grimmia  apocarpa 

Yar.  rivularis  B,  el  3» 
Hedwigia  ciliata  Hedw. 
Orthotricfanm  Hutchinsiie  H.  et  T» 
**  strangulatum  Beauu. 


<*  leiocarpum  B.  et  S. 

•«  anomalum  Hedw. 

Geratodon  purpureus  Brid. 
Bicranum  scoparium  Hedw. 
undulatum  Ehrh. 
eongestum  Brid. 


u 


u 

M 
M 
M 
U 


Schraderi  W.etM. 
fulvum  Hook. 
longifolium  Ehrh. 
virens  Hedw, 
poljcarpum  Brid. 

majns  Turn. 

glaacum  L. 
12 


Localities  m  the  Jura. 
Feat-bog9  of  ihe  high  Jura. 


M 


tt 


C(      u 


u 


U 


Peat-bogs  of  the  Yosges  and  Harts. 

This  species  belongs  to  the  granitio 

peat-bogs. 
Grows  everywhere. 

Dripping  rocks  in  the  Alps  and  Jura. 
Eveiywhere  on  granite. 


C( 


« 


u 


la  missing  in  Europe,  but  replaced  in 

the  forests  by  a  great  number  of 

analogous  species. 
Forests. 

Stones.  « 

Everywhere. 
Forests. 
Moist  forests. 
Forests  of  the  higher  Jura;  descends 

never  in  the  middle  region  of  the 

pine  forests. 
Peat-bogs  of  the  higher  Jura. 
Forests  of  the  Alps. 
Granitic  blocks. 

Forests  of  the  Alps  and  higher  Jura, 
i^ssures  of  rooksi  and  the  forests  in 

the  Alps. 
EBgher  Jura;  detfoendi  never  in  the 

middle  region. 
Peat>bc^  of  the  Jonu 
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Ifoflsn  or 
IXukimiii  incfi 


SUFKUOK. 

B,et  S. 


**        capillaceiiBi  KetS. 

Eucalypti  ciliata  Hedw, 
Fogaaaiam  dpinmii  BritL 
Polytnchom  fiimiosiim  Hedw, 
*^  pilifeniiii  Hedw. 

**         jnniperuiiim  Hedm. 
Baitmnia  pomifoTmis  Hedw. 
<«         Oederi  Brid. 
**        fontaoa  L» 
Anlacomoiiiiii  palostre  Br. 
Br3nim  psendo-triqiietniiii  L. 
**      natans  L. 
Var.  ekmgatiim  B.etS. 
Mninm  ciispidatiim  Hedw, 
Hypoam  Schreberi  WUtd. 

tamarisctnum  Hedw. 
splendeiu  Hedw. 
adancnm  L. 
nndoatam  Hedw. 
capreflBifonne  L, 
Crista-castrenas  L, 
ainetiaiim  L. 
nlddulam  L. 
Neckera  intennedia  Hedw. 
4  Marchaada  polymoTpha  L. 
Jungennannia  barbata  Hook. 
Ptilidiam  ciliare.  Nees. 


44 


44 


44 


U 


I 


LoCAIXmS  OF  THK  JUSA. 

Su—ttito  of  die  Jon.    DecHvitiet  of 
die  Alps. 

of  die  rocka.    Snbalpine  re- 


On  die  gronad  in  die  luster  Jan. 
Sub-Alps. 

Woods  of  die  iiioantaiii&.  ETerywheie. 

Granite  in  die  Voiges  and  A^ 
Bocks  of  die  Jura. 
ETetywhere  near  springs. 
Feat-bogs  of  die  higher  Jora. 
Moist  places  in  the  forests. 

where. 
Elevated  peat4iog8. 
Skirts  of  the  forests. 
Pine  forests. 


Etctj- 


44 
tt 
tt 
M 
44 
tt 
tt 
M 


U 
M 
tt 
44 
44 
tt 
44 

tt 


Moist  places. 
Pine  forests. 


Enumeratio  Lichenum  a  D.  Prof.  Agassiz  ad  Lacnm  Saperiorem,  anno 
1848,  lectorum,  ab  EdTo.  Tuckebman,  Cantabr. 

Yidi  oUm  in  Museo  Parisiena  aliqaot  plantas  a  D.  Comite  de  Castelnan  in 
itinera  sno  ad  Lactim  Saperiorem  decerptas,  inter  quas  Lichenes  decern  inse- 
qoentes  reperi :  — 

Usneam  barbatam,  Var.  pendalam. 
Evemiam  jubatam    Fr. 
RiMiiAliniiin  calicarem    /f .  Fr. 
Cetrariam  islandicam    Ach. 
C.  glaocam    Ack. 
C.  lacanosam  /)  Atlanticam    Tuck. 
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Stictam  pnlmonariam    Ach. 
Panneliam  saxatilem    Ach. 
P.  caperatam    Ach, 
Cladoniam  rsngiferinam    Hoff. 

Hisce  primitiis  incrementnm  attuUt,  quantnm  scio,  nemo  usque  donee  oras 
insulasqae  Lacos  perlustrans  Professor  noster  illuidrifls.  Agasstz,  dum  plantarom 
nobilionim  distribntionem  geographicam  perseqoitur,  Lichenum  etiam,  bac  in  re 
maltam  adjavantibus  disclpulis  ejus  commilitonibusque,  viris  amicissimis  J.  £. 
Cabot,  J.  M.  Lea,  C-  G.  Loring,  and  Dr.  Keller, — ^messem  satis  largam  fecit. 

Has  igitur  opes  Licbenosos,  mibi  benevolentia  V.  ill.  mandatos,  pro  yiribua 
explicare  pergam. 

LICHENES. 
USNSA. 

1.  barhata  Fr.  var.  dasypoga^  Fr.,  infert 

2.  UmgUsma  Acb.,  cum  cepbalodiis. 

8.  catyemosa  Tnckerm.  mss.  Tballo  pendnlo  laxo  molli  glaberrimo  tereti* 
compreaso  plus  minus  cavemoso  ocbroleuco,  ramis  primoribus  simpli- 
dusculis  subventricotis  attennatis  ad  apices  dichotome  ramoeis,  ramulis 
ultimis  ienuissime  capillaceis ;  apotheciis  sessilibus  radiatis  disco  albi- 

do-pruinoso  demtin  subcameo  margine  obscuriori  evanescente. 

Hab.  ad  arbores  in  oris  Lacus  Superioris;  C.  T.  Jackson^  1845; 
Agassk,  1848..  Ipse  legi  sterilem  in  Montibus  Albis,  anno  1848. 
Specimen  habeo  omnibus  conveniens  e  Madras,  Ind.  Orient,  ex  Hb, 
Hook. 

Thalli  rami  majores  e  subtereti  demum  compress,  angulati  annular 
tim  rupti,  lacunis  regularibus  subellipticis  plus  minus  insigues,  apici- 
bus  dicbotomis  elongads  teretiusculis  tenuissime  demum  capillaceis. 
Apothecia  omnino  Usneaa,  at  discus  strato  gonimo  yiridi  impositus  I 
albido-pruinosusque  I  Hoe  characteres  Usneis  a  Friesio  plane  dene- 
gatos,  iis  primum  tribuit  Montague  (Annates  1834,  t  2,  p.  2,  p.  368, 
and  Cryptog.  Canar.  in  Webb  &  Bertb.  EQst  Nat  d.  Hes  Canar.,  p. 
93).  Ex  observationibus  Montagnei  U.  ceratina  discum  babet  pru- 
inosum,  et  U  U.  Jamaicensb  Acb.,  et  Cerucbis  Montag.,  discum 
pminosum  strato  gonimo  impositum.  Species  nunc  descripta  pluribus 
notis  cum  U.  Cerucbi  (Americse  tropics  adhuc  privs,  a  Montagneo 
(Ann.  1.  c.)  luculendssime  Uustratse)  couvenit ;  distat  facie,  statuque 
(normali  ut  videtur)  pendulo.  Disci  characteribus  jam  laudatis  fiicil- 
lime  distinguenda  est  U.  cavernosa  ab  omni  (ni  fallor)  Usnea  boreali- 
americana. 

EVERNIA. 

1.  jvbata  Fr.    p.  chcdybeiformis  Acb.,  infl 

r.  implexa  Fr.,  infert 

2.  Prunattri  Ach.,  infert 
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RjLMALIKA. 

1.  caliearis  Fr.  (t.fasHgiala  Fr.,  fert. 

i.farinacea  ScIl,  fert 

Cbtbaria. 

1.  islandica  Ach.    y.  crispa  Ach.,  fert 

2.  nvMis  Ach.,  infert 

8.  ^totica  Ach.    j».  rterflw  Fr.,  infert 
4.  eUiaria  Ach.,  fert 

6.  lacunosay  fi,  atlantica  Tuck.,  fert 
g.  Oakenana  Tuckenn.,  infert 

7.  Pinasiri  Sommerf.,  infert 

PBLTIGEBA. 

•  1.  aphihosa  Hoffm,,  fert 
2.  cantfui,  Hoffm.  fert 

8.  rufescens  Hoffm.,  fert 

4.  polydaetyla  Hoffo^  infert 
6.  korixorUalis  Hoffm.,  infert 

BOIiOBINA. 

toccata  Ach.,  fert 

BncTA* 

1.  pvimonana  Ach,.  infert 

2.  UniUi  Ach.,  infert 

4.  gUmervlifera  Delia.,  fert 

Pabmblia;  mxheect  Imbricaria. 

1.  perlata  Ach.,  infert 

2.  tfliocca  Ach.,  fert 

8.  Barren  Turn.    |».  nwfecea  Tuckerm.,  infert 
4.  BoxaHlis  Ach.,  fert 
8.  a2eiirtte<  Ach.,  infert 

6.  physades  Ach ,  infert 

7.  oZtt^ac^a  Ach.,  fert 

8.  caperata  Ach.,  fert 
9   canspersa  Ach.,  fert 

10.  cerUrifuga  Ach.,  fert 

11.  j)aric<tna,  y.  nrfiton*  Ach.,  fert 
Sahsect  Physcia. 

12.  speciasa  Ach.,  fert 
18.  «teUaru  Ach.  a.  fert 

Subsect  Placodium. 

14.  fcuncoto  Ach.,  fert 

15.  dirysaleuca  Ach.,  fert*       * 

16.  €%afi«  Ach.y  fert 
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Sabsect  PateUaria. 

17.  sub/ugca  Fr.    /r.  distans  Fr. 

18.  albeUa  Ach. 

19.  ocrifta  Ach. 
Snbflect.  Urceolana, 

80.  encodes,  Tuckerm.  nus.  Thallo  crastaceo  tartareo  (farinoflo-palrero- 
lento)  oontigno  rimcMO-areolato  ambita  Terrucoflo-Bubplicato  glauco- 
albicante;  apotheciis  innatis  mox  protrusis  sessilibtui  disco  praiiioso 
demmn  protabeiunte  nigro  margine  proprio  tenui  erecto  thaUodem 

tnTnidnm  demmn  obtegente^ Turner  Idandf  in  rape  poiph^ri- 

tico ;  Agasiiz,  P.  Glaacomse,  Ach.  Fr.  et  P.  repandie,  Fr.  Iiffinis, 
Distincta  fidetar  crnsta  tenui,  apotheciiflqae  nigris  infantaa  solmn 
conspicne  prninosis,  mai^e  proprio  erecto  perststente. 

StK]U£OCAI7IX)K. 

1.  tomentosum  Fr.,  fert 

3.  pasckale  Laur.,  fert    Adsont  qnoqne  specimina  S.  coraUMi  forsan  r^ 

ferenda. 

Qlaboria.    Ser.  CRaueeseeniet. 

I.  twgida  Hoffm.  a.  fert 

/k  ffrypea^  Tackenn.  mas.  Podetiis  majoribus  fiLstigiato-ramoeiB 
glaoco-Tiridibus,  scjphiB  obscaris  in  ramoi  fastigiatoi  radiato-dentatos, 
r-  sobnlatofl  abenntibna^  Major,  pulchre  glauco-viridia.    Fonnis 

majoribus  americania  C.  uncialis  /f.  similis  et  analoga,  reipsa  Tero 
C.  turgidaa  omnino  referenda.  Thallo  foliaceo  destituta  sunt  sped* 
mina;  squamulss  tamen  Q^  C.  turgidis  rimiles)  hie  iilic  apparent 

Ser.  Futeescentei. 

8.  pyxidata  Fr.  a.  fert 

8.  gracUii  Fr.    y  hybrida,  Fr.,  fert 

4.  degenerans  FL  a.  fert 
l^.  comuta  Fr.  a.  fert 

€.  squamoga  Hoffm.  a.  fert. 

7.  fwrooAOy  Fl.  a.  sti&ti/ato  FL  infert 

8.  Tfui^fervna  Hoffm.  a,  fert 

/}.  sylvatica  Fl.,  fert 
f.  alpeitris  FL,  infert 
Ser.  Oehroieuea. 

9.  amaurocnea  FL,  fert 

10.  uncialiM  Fr.    /9.  ^unca  Ach.,  fert 

r.  turgescena  Sch.,  fert 
Ser.  Cbect/ms. 

II.  eomueopioides  Fr.,  fert 
12.  Floerkeana  Fr.,  fert 
IS.  deformis  Hoffm.,  fert 
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BlATOBA. 

1.  rufonigra  Tuckerm.,  fert 

2.  ictnadophUa  Fr. 

3.  vtgmdiu  Fr. 

Lbcidba. 

1.  parasema  Fr.    Specimina  in  Betala  aUqaantam  differe  -ndentar. 

2.  geographical  a.  Schnr. 

Umbilicaria. 

1.  pusttdataj  fi.  papulosa  Tack.,  fert 

2.  hirsuta  Ach.,  fert 

S.  DQlenii  Tuckerm.,  infert 

4.  MuMenbergii  Ach.j  fett 

Opbgbapha. 

scripta  Ach.  Scluer.  a. 

Ekdooabpon. 

1.  ndniatumj  |9.  eomplicatvm^  Scb.  Status  pusillas,  teneritate  etiam  a  Lichene 

NoT89  Anglicfls  distans. 

2.  Manitense  Tackerm.  mss.    Thallo  cartila^neo-iiiembraiiaceo  tenui  fra- 

gili  liBYi  lobato  ex  olivaceo-nigricante,  lobis  ambitas  rotandatb 
inciaifi  planb  margine  sabplicatu  crenatis,  cieteris  flezuods  irregular- 
ibas,  Bubtofl  e  fusco-nigrescenlibafl ;  ostiolis  prominalis  nigrb  per- 

tuais. ^Prozima  £.  fluviatili,  at  colore,  saperficie  nitidiiiicaU, 

lobatione  fere  Imbricari»,  apotheciisque  diyeraa. 

Pbrtusaria. 

perhua  Ach.  a. 

COLLBMACBJL 

CoLLBMA  satuminumt  Ach.,  infert 

Fungi  were  not  collected,  except  a  few  of  the  oiore  solid  ones,  which  hare 
not  yet  been  determined.  The  softer  species  are  very  diftcult  to  preserve 
daring  such  a  journey,  when  traTelling  constantly  upon  water  in  biich-baik 


To  iihis  first  enumeration  of  the  species  of  plants  occurring  about 
Lake  Superior,  and  which  belong  to  the  subalpine  re^on  as  such,  we 
subjoin  a  list  of  species,  which  cannot  strictly  be  referred  to  thb  one, 
though  thej  occur  in  it.  They  are  few  in  number  and  still  fewer 
of  them  belong  to  the  Crjrptogamous  plants. 
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n.    Plants  of  the  lake  and  shares^  which  have  or  have  not  their  analogotu 
representatives  in  Europe.* 


Lake  Supbrior. 

Bannneulns  aquatilis  L. 
**  reptans  L, 

Cardamine  hinata  Z. 
Barbarea  Tulgaris  R.  Br, 

Napbar  latea  Sadth.  Yar.  Kalmiana. 

Cakile  americana  Nutt. 
CaUitriche  linearis  Pursh, 

**         Tenia  L, 
LathjiHB  maritimiis  BigeL 
paliutris  JL 


a 


Oenothera  biennis  L. 

MjriopbyUum  spicatom  £. 
Simn  lineare  Mx, 
Bidens  cemna  JL 
Lyamacliia  stricta  Aii, 

M         dHata  JL 
Naombargia  thTTBiflora  L, 

Yerooica  americana  Hac. 


Ljcopoa  viiginiciu  L, 
^       nnnatos  EU. 
Polygonum  ampbibium  L, 

Myrica  Gale  X. 
Salix  Candida  WSld. 

**    Incida  Mm. 

»    discolor  MUM. 

**    angustata  P«r*A. 

**    pedicillaris  Pursh. 

^    pumilb  Marsh. 


EUROFB. 

Banuncalas  aquatilis  L.  Ereiywbere. 
"  reptans  L.    Sand  of  the 

lake  shores. 
Cardamina  hirsnta  L.    Moist  places. 
Barbarea    vulgaris   12.    Br.     Along 

ditches. 
Nuphar   pumila    Sp.     Black  forest 

Meadows  and  margin  of  lakes. 
Cakile  maritima  L.    Baltic  Sea. 
CaUitriche  aatnnmalis  L. 

^  vema  L.    In  brooks. 

Lathjrus  maridmos  B.  Marine  plant 
^        palostris  L.    Marshes  of  the 
lakes. 
Oenothera  biennis  L.    Lake  of  Neu- 
chatel.    Litroduced- into  Emope. 
Myrioph.  spicatum  L,    Quiet  waters. 
Sium  angnstifolinm  L.    In  brooks. 
Bidens  cemua  L.    Ditches. 
Lysimachia  vulgaris  L.    Marshes. 

**        ciliata  L.    Marshes. 
NaumbuTj^  thyrsiflora  L,    Near  St 

Blaise,  Lake  of  Neuchatel. 
Yeronica  Beccabunga  Z.    Brooks  and 

lakes. 
Lycopus  europiens  £.     Margins   of 

waters. 
Polygonuip  ampbibium  L.     Margins 
of  quiet  waters  in  diverse  regions. 
Myrica  Gale  JL    Shores  of  the  Baltic. 
In  Europe  the  same  species  of  wil- 
lows are  found  at  the  maipn  of 
waters  in  diverse  latitudes,  but 
most  of  them  differ  from  the  Amer- 
ican species.    The  extensive  dis- 
tribution of  these  trees  along  the 
shores  of  lakes  and  rivers  at  various 


*  The  number  of  aquatic  plants  found  along  the  shores  of  Lake  Superior,  is  so  small, 
that  I  have  pat  them  all  together  in  this  list,  whether  they  hare,  or  not,  their  analo- 
gies in  Europe. 


r* 


vX. 


hk 


u 

u 

M 

M 


pwado»Bg  £. 
Dodom  Z. 
balticaf  YFiZUL 


EleocliariiobCiim  iSdluAz. 
^         piatiftrifl  R.  Br. 
**         teooif  SehulL 
^        acicularii  R,Br, 

Scirpuf  lacnf  tm  L, 

Ctraz  ftipata  Miihl. 
<<     fcoparU  Schk, 
^     foftucAoea  Sc^. 
^     vulgftrif  Fries. 
M     ftollaUto  Good* 


«      UdcQf  Wm.    Northern  Sea 
and  Baltic 

Eleochaiia  pafautris  R.  Br.    Maidiei. 

**  acicalaris  22.  Br.    Maxgbi 

of  lakei  and  manhes. 

Scirpos  lacnstrifl  L.  Commoii  in  all 
lakes  of  Switzeriand. 

Man  J  of  these  species  are  the  nme  in 
the  two  continents;  bat  there 
are  at  the  mai^pn  of  vaters  of 
the  whole  middle  and  northern 
Europe,  many  more  Caiioes  r^ 
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Laxs  Supkbiob. 
Garezerinita  Lam. 


EuRors. 

■embliog  those  of  North  America^ 
which  are  however  not  identicaL 


u 


tentacnlata  MukL 
hjBtricina  WUId, 
Ocderi  Ehrh. 
intnmefloeofl  Rudge. 
retona  Schwr. 
ISHella  fieziliB  Agardh, 

Fontmalis  antipyretica. 


M 


KiteUa  flexilis  Agardh,  Lake  of  Gen- 
eva. 

Fontinalis  antipjrretica.  In  the  brooks 
of  the  Jara. 


It  seems  at  the  firsi  glance  to  be  a  oontra^ction  to  unite  in  a  separate  table 
the  aqoatic  plants  of  the  lakes,  leaving  as  characteristic  of  the  subalpine  region 
die  aqnaftic  plants  of  the  peat-bogs.  That  is,  however,  not  the  case,  for  the 
peait-bog?  and  the  plants  which  form  them,  (the  peat-bogs  with  Sphagna  at 
least,)  never  descend  below  the  Fine  region,  which  they  follow  in  its  whole  ex- 
tent, whilst  lake  and  marine  plants  follow  the  shores  in  various  latitudes.  The 
fenaer  being  of  course  under  the  direct  influence  of  the  temperatore,  the  latter, 
on  the  contraiy,  being  more  dependent  upon  the  moutore  of  the  soiL 

m.  *  American  plants  of  Lake  Superior,  which  have  no  analogous  rejpreseniar- 
lives  in  Central  Europe.* 

Sarracenia  purpurea  L 
Hudsonia  tomentosa  Nutt. 
Babos  Ntttkanus  M6^ 

PotentiDa  frutioosa  L. 


] 


Comna  canadensis  L. 


Truly  American  types. 

There  are  no  Bubus  of  the  type  of 
odoratus  and  nutkanus  in  Europe. 

Cultivated  id  the  gardens  of  Europe, 
where  it  succeeds  very  well  in 
temperate  plains  and  in  the  moun- 
tains. 

A  channing  little  plant  of  which  we  find 
no  other  analogue  in  Central  En- 
rope  than  a  few  Umbellifer»,  for 
their  general  form,  the  Buplevrums 
for  instance,  which  grow  in  the 
Sub  Alps.  But  Coinus  snecica  L, 
is  its  strict  analogue  in  Northern 
Europe. 

•  Besides  the  genera  which  have  no  representatiTes  at  all  in  Central  Europe,  there 
axe  several  introduced  in  this  list  which  have  only  remote  analoguee,  or  indeed,  real 
leprcicnUtiTes ;  but  in  such  eonntries  of  the  Old  World  which  are  far  distant  from 
the  mountain  chains,  the  vegetation  of  which  has  been  compared  here  with  that  of 
Lake  Superior. 


Dl  c 


Pol jgooofli  sfticiiUUiifli  Ztt 

Sbepbaidta  eMMdensb  iV«tt. 
ComaodiB  fiTida  L. 

*«        nmbeOata  Autt. 
Clintonia  borealif  Raf. 
Sbyrinchiiim  bermndiannm  L. 


> 


1 


We  CKuol  mwHMer  tikk  plant  as  cor- 
rMfWifing  to  tiie  ApocTnom  Ye- 
vlneii  belongs  to  the  sea- 
of  tifee  Adnatie.  lliese 
two  species  difler  in  fixm  and 
habitat 
Of  dus  tjpe  of  Bofygonmn  lliere  is  no 
analogons  nnn  in  £iiiope» 


TnJj  Amerifain  tjpes. 


IV .    The  few  plants  of  Lake  Superior^  mdicaUd  m  ike  fiXUmAng  Utt^  ham 
emer  a  very  wide  range  or  are  perhape  introduced. 


very 

Coiydalis  aurea  WUld. 
^       glaaca  Punk. 


Capsella  Bursa — Pastoris  D.  C.    (In- 
troduced?) 


perheqM 

Corresponds  to  Corydalis  Intea  X. 
Vaoxmarcus.  Hie  CoiTdalis  are 
cosmopolites  of  the  middle  region. 

ETerywhere  in  Europe. 
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Afltngalns  canadenas  L,     {Cotmop' 

oliie.) 
Triiblinm  repens  L,    (Introduced?) 
PotentiUa  anserina  L. 
Mentha  piperita  L.    (Introdaced.) 

Galeopds  Tetrahit  L.    (Introdiiced.) 
Fkjaaljs  Tuooaa  L, 


Corresponds  to  Astragalns  glydphyUos 

L.    Eqnallj  cosmopolite. 
Eveiywhere  in  Europe. 


u 


BUtnm  capitatnm  I* 

Amaranthns  albus  L,    (Introduced.) 

Polygonum  dumetomm.  L, 


Mentha  piperita  Z.  Everywhere  in 
Europe,  especially  in  the  plains. 

Everywhere  in  Europe. 

Corresponds  to  Fhysalis  Alkekengi  L^ 
cosmopolite  like  the  Solaneie  in 
general,  and  all  plants  which  at- 
tach themseWes  to  man. 

Blitum  capitum  £.    In  Wallis. 

The  sands  of  Europe. 

Grows  in  Europe  in  diyerse  latitudes. 


From  these  various  tables  it  is  easy  to  see  that  the  vegetation  of  tiie  northern 
shores  of  Lake  Superior  is  perfectly  similar  to  ihe  subalpine  vegetation  of 
Europe,  at  that  zone  which,  in  the  Jura  for  instance,  extends  from  8,000  to 
S,500  feet,  and  which  in  the  Alps  extends  from  8,500  to  5,000  feet  Now 
removing  some  plants  of  the  lakes,  and  some  few  peculiar  American  types, 
the  subalpine  flora  renuuns  in  its  integrity,  and  will  be  found  to  form  chiefly, 
about  the  northern  shores  of  Lake  Superior. 


SPECIE  COMPARISON. 

DigtrUmtion  of  the  Tree$  and  Shruia  of  Suntzerlandfrom  the  Plcdna 
to  the  Summit  of  the  MotmtcdnSj  compared  tvUh  those  of  North 
America. 

i 

As  it  is  easier  to  perceive  the  regular  order  of  succession  of  the 
different  growths  which  follow  each  other  along  the  slope  of  a  moun- 
tain, and  to  determine  under  such  circumstances  the  precise  limits  of 
their  distribution,  than  to  ascertain  the  natural  range  of  the  corres- 
ponding vegetation  northwards  over  extensive  tracts  of  land,  in  level 
countries,  I  shall  first  introduce  a  general  picture  of  the  arbores- 
cent vegetation  of  the  Swiss  mountains,  before  I  undertake  to  show 
that  it  agroes  most  minutely  m  its  internal  arrangement  with  that  of 
the  lake  districts. 

He  vines  which  cover  the  marpns  of  the  Lake  of  Neuchatel,  1888 
feet  above  the  level  of  the  sea,  characterize,  of  course,  the  lower 
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ngions,  wliich  we  caU,  for  that  reason,  the  region  of  ▼ineyarda.  The 
trees  which  are  cultivated  there,  the  mulberry,  peach,  apricot,  and 
even  the  fig  in  the  warmest  places,  are  all  exotic.  All  firoits  of  the 
temperate  zone,  however,  succeed  there  perfectly  well,  and  among  the 
wild  trees  and  shrubs  which  characterize  this  zone,  we  find  especially 
Rubus :  Rubus  corylifolius,  Rubus  fruticosus  £.,  Rubns  tomentosns 
W. ;  some  Roses :  Rosa  pimpinellifolia  £.,  Rosa  eglanteriaZ.,  Rosa 
alba  L. ;  the  Pyrus  communis  X.,  the  Crataegus  torminalis  £.,  Me8> 
pilus  germaoica  X.,  and  Mespilus  eriocarpa  2>(7.  The  most  Common 
ornamental  shrubs  which  are  cultivated  there  on  level  ground,  are 
the  Philadelphus  coronarius  and  the  lilac,  which  we  find  as  fisur  as  Uie 
lower  valleys  of  the  Jura.  This  zone  is  almost  entirely  cultivated, 
and  has'few  indigenous  trees.  We  meet  now  and  then  with  forests 
iA  oak  trees  (Quereus  Robur  £.,)  and  of  chestnut  trees  (Castanea 
vesca).* 

Immediately  above  this  horizon,  at  an  elevation  of  some  hundred 
feet  higher,  from  1600  to  1700  feet 'begins  the  zone  of  oalcs,  which 
ascends  somewhat  into  the  valleys.  The  two  species  of  thb  genus, 
the  Quereus  Robur  £.,  and  the  Quereus  sessiMora  /S!m.,  grow  in 
the  same  places ;  the  latter  ascends,  however,  a  littie  higher,  %nd 
occurs  but  very  thinly,  it  is  true,  in  the  Yal  de  Ruz,  and  in  the 
Val  de  Travers.  On  the  slopes  of  the  Alps  it  ascends  1,500  feet 
higher,  especially  in  sheltered  valleys.  The  shrubs  and  trees  which 
fi)llow  these  are  not  numerous,  (for  the  vegetation  of  the  oak 
forests,  like  that  of  the  pine  trees,  excludes  other  trees ;)  they  are 
the  hedge-plants,  which  are  found  as  far  as  tiie  region  of  the  |nnes, 
(Viburnum  Opnlus  X.  et  "Vlbumum  Tiantana  X.)  ;  the  yew,  (Taxos 
baccata  X.) ;  the  box-tree,  (Buxus  sempervirens  X.)  ;  the  hornbeam, 
(Carpinus  betulus  X.,)  very  rare  ;  the  alder,  (Alnus  glutinosa 
Qwrta^  At  the  margins  of  the  brooks,  some  briars,  the  honeysuckle, 
(Lonicera  Caprifolium,)  cultivated  ;  the  buckthorn,  (Rhaomua  ca- 
tharticus  X.)  ;  the  holly,  (Ilex  Aquifolium).  The  fruit  trees  culti- 
vated with  the  greatest  success  in  this  zone,  are  the  wahiut,  the 
apple,  the  pear,  &c. 

*  Along  the  margin  of  the  lakes  grow  the  Popnlui  nigra  and  seTenl  apeoiei  of  ^nllowB, 
whieh  are  eharacteriatio,  but  hare  no  direct  af&nity  with  the  localities  in  which  they 
occur.  The  Clematis  Vitalbai  on  the  contrary,  attaches  itself  to  the  trees  of  the  regioa 
of  the  fines  and  oak  trees,  but  nerer  ascends  higher. 
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Between  the  repon  of  the  oak  and  that  of  the  beech,  we  have  at  a 
height  of  2,000  feet,  as  a  transitory  zone,  a  narrow  tract  characterized 
hj  the  wild  cherry  tree  and  the  Pinos  sylvestris,  which  is,  however, 
particularly  adorned  by  a  large  variety  of  shrubs.  To  this  zone 
belongs  in  the  first  place  the  linden  tree,  (Tilia  microphylla  K,  and 
Tilia  platyphylla  Scap,^  ;  three  maples,  (Acer  opulifolium  X.,  Acer 
platttnoides  £.,  and  Acer  campestre  X.)  ;  the  Evonymus  europasus  X., 
Cerasus  Padus  2>(7.,  Prunus  spinosa  X.,  Crataegus  Aria  X.,  Mespilm 
oi^acanlha,  Lonicera  Periclymenum  X.,  Sambucus  nigra  X.,  Comas 
mas  L.J  Comus  sanguinea  X.,  Yiscum  album  X.,  ligustrum  vulgare 
L.,  Daphne  Cneorum  X.,  Populus  tremula  X.,  with  the  introduced  M^ 
cuius  Hipocastanum,  which  succeeds  in  this  zone  better  than  anywhere 
else.  This  is  the  region  of  shrubs,  properly  speaking,  with  which  is 
mingled  the  beech  tree,  whose  zone,  however,  is  more  extended,  and 
ascends  in  the  Jura  to  3,500  feet,  and  to  4,000  feet  in  the  Alps. 

To  the  re^on  of  the  beech  tree,  which  extends  over  a  thousand 
ieet  of  vertical  height,  from  2,500  to  3,500  feet,  belong  the  following 
shrubs: — ^Bhamnus  Frangula  X.,  Cytisus  Laburnum  X.,  Rubus  saza- 
tihs  X.,  Bubus  csesius  X.,  Bubus  idaeus  X.,  Bosa  eglanteriaX.,  Bosa 
villosa  X.,  Bosa  canina  X.,  Bosa  rubi^noea  X.,  Crataegus  Amelan- 
chier  X.,  Lonicera  Xylosteum  X.,  Sambucus  Ebulus  X.,  Daphne 
Mezereum  X.,  Daphne  alpina  X.,  Daphne  laureob  L.,  Ulmus 
campestris  X.,  Corylus  Avellana  X. 

'Eie  region  of  the  pines  or  Coniferae  extends  from  3,500  feet  to 
4,500  feet  in  the  Jura,  and  to  6,000  feet  in  the  Alps.  It  is  well 
characterized  in  its  lower  and  middle  parts,  where  we  find  Frax* 
inns  excelsior  X.,  Abies  excelsai>(7.,  Abies  pectinata  X(7.,  Junipems 
communis  X.,  and  in  the  higher  part  the  Pinus  Cembra  X.,  Pinus 
PomiUo  Clii9,  Larix  europaea  DO.  In  this  zone  live  the  Betula  alba 
X.,  Betula  pubescens  J?Ar.,  and  Betula  nana  X.,  and  some  bushes 
which  never  leave  it,  the  Ericineae  especially ;  Yaccinium  Myrtillua 
X.,  Yaccinium  uli^osumX,,  Yaccinium  Oxycoccos  X.,  Yaccinium 
Vitis-idaea  X.,  Andromeda  polifolia  X.,  Arbutus  Uva-ursi  X.,  Arbii- 
tos  alpina  X.,  Pyrola  rotundifolia  X.,  Pyrola  minor,  X.,  Pyrola  chlor- 
antha  JSn.j  Pyrola  secunda  X.,  Pyrola  umbeUata  X.,  Pyrola  uniflora 
L.J  linnaea  borealis  X.,  Lonicera  alpigena  X.,  Lonicera  caenilea 
L.J  Bosa  rnbiifolia  WiUd.j  Bosa  alpina  X.,  Bhamnua  alpmus,  X*, 
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wad  m  Ae  \:^ier  ^wns^  Crwyrg  CfaiBaMespilaB  X.<.  Azalea  pro- 
cmrfi^^ff  Xu.  Ezor^^^jia  siiTvii  X^  Acer  pseadofihtaiias  X. 

AVv^  aZ  rk^t^  ve  mm  a!miix  a  die  J«n  tiie  Bliododendrons 
ad  die  SaPf  fl>!r*wgem,  wi^kfi.  !)«inz  o^v^  to  die  alpine  flora  char- 
aR«*v4  bx  aZ  :zL*:fie  sant^vme  f  fans  cofeied  vidi  m  Bght  cottoa 
4nfw^  «rx&  ve  fic#i  a»:cz  :fe  margin  of  die  ^Moen  in  die  Alps, 
acfi  IS  hi:!!  as  di«  ^nr^rsK^t  xrh  vitcre  aD  Tepetadon  ceases  some- 
-mbsait  3oli«nlT.  at  a  irrei  ct  aboot  S«0*>0  feet  aboTe  die  lerd  of  the 

We  mar  p-lace  at  itc^zi  40^  nunbcm  kdtode  die  »me  of  vegeta- 
doc^  wiikrh  in  Amerxa  oxrespcnds  to  die  upper  Emit  of  die  coltiTa- 
doo  of  die  Tine,  as  ve  o^^erre  it  on  die  banks  of  die  Swiss  lakes. 
At  aboQt  diis  ladtK»]e  die  &nuhr  of  die  MagnoBaoese  dies  ont,  dioa^ 
we  mar  sdll  meet  the  Ma^nofia  ^anc&  in  die  swamps,  as  fiir  as  the 
43^  N.  bt.,  and  dioo^  tSe  tnfip  tree  sdD  flonridies  there.  This  is 
abo  die  nordiem  fimit  of  die  Anonaceae,  Hebstomaeese,  Cactacese, 
Santalaeese,  and  liqnidambar :  and  thoo^  in  Eorope  we  have  no 
representadres  of  diese  &Emfie&.  it  is  easy  to  peroeive,  on  reflecting 
npon  the  examples  jnst  mentioned,  that  die  limits  of  vegetadcm  under 
connderation  are  natural,  and  correspond  to  each  other,  thoogh 
diaracterixed  in  the  two  continents  by  diSsrent  jJants.  Again,  the 
nmnerons  species  of  wild  vines  which  America  produces,  although 
they  do  not  extend  fiuiher  northwards  dian  the  culdyadon  of  the 
▼ine  in  Europe,  yet  prosper  on  this  continent  in  a  colder  climate. 

The  State  of  Massachusetts,  with  its  long  arm  stretched  into  the 
ocean  eastwards,  or  rather  die  region  extending  westward  under  die 
same  parallel  through  the  State  of  New  York,  forms  a  natural  Kmit 
between  the  vegetation  of  the  warm  temperate  zone,  and  that  of  the 
cold  temperate  zone,  whose  forests  G.  B.  Emerson,  Esq.,  has  so  well 
described  in*  his  admirable  Report  upon  the  Trees  and  Shrubs  of 
Massachusetts.  Widi  this  book,  we  may  become  well  acquainted 
with  the  arborescent  vegetation  of  the  zone  which  corresponds  to  the 
horizon  of  oaks  and  shrubs  in  the  Jura ;  so  that  I  need  not  enumer- 
ate  these  characteristic  species.  Not  only  is  this  also  the  northern 
limit  of  the  culture  of  fruit  trees,  but  this  zone  is  equally  remarkable 
for  die  great  variety  of  elegant  shrubs  which  occur  pardcularly 
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OD  its  noriheni  bordeis,  where  we  find  so  great   a  variety  of 
species   belonging  to    die  genera,   CelastmSy    Cratsagos,    Kbes, 
Comas,  Hamamelis,  Yacdninm,  Kalmia,  Bhodora,  Assalea,  Kho- 
dodendrmn,  Andromeda,  Clethra,  Vibnmam,  Gej^alanthns,  Prinos, 
Dirca,  Celtis,  &c.    I  shall  only  add,  that  in  the  latitude  under 
which  the  St.  Lawrence  winds  its  coarse  from  the  great  Canadian 
lakes,  and  takes  a  more  independent  course  north-eastwards,  we 
perceive  already  great  changes  in  the  growth  of  trees.   About  Niag- 
ara, or  rather  somewhat  farther  north  along  the  northern  shores  of 
Lflkke  Ontario,  and  the  hills  which  rise  above  Toronto,  th^  following 
species  begm  to  disappear :  Sassafras  officinale,  (I  have  not  seen  this 
species  north  of  Table  Rock,)  Juglans  nigra  and  cinerea,  Carya  alba 
and  amara,  Castanea  americana,  Quercus  alba  and  Castanea,  Pla- 
tanus  occidentalis,  Tilia  americana,  (this  species  occurs,  however, 
as  far  north  as  Sturgeon  Bay,  on  Lake  Huron,)  Rubus  odoratus. 
Though  the  Beech  is  extensively  distributed  among  the  forests  of  this 
zone,  we  cannot  but  be  struck  with  their  splendid  growth  further  north, 
where  the  Elm,  Red  Oak,  Hornbeam,  Hop-hornbeam,  several  species 
of  Birches,  various  Maples,  Ashes,  Wild  Cherries,  &c.,  Ac,  more 
or  less  mixed  with  Coniferse,  form  the  most  beautiful  forests  of  the 
temperate  zone,  particularly  remarkable  for  their  diversified  shades 
of  green  and  dark  foliage,  and  which  almost  uniformly  cover  the 
ground  along  the  shores  of  the  Great  Lakes  as  far  as  Lake  Superior, 
the  Goniferae  gradually  coming  in  in  a  larger  proportion  to  the  suc- 
cesmve  exclusion  of  the  trees  with  deciduous  leaves.-    As  soon  as  we 
reach  Mackinaw  we  find  the  Beech  has  ahnost  entirely  disappeared, 
or  become  so  dwarfish  as  no  longer  to  be  a  handsome  tree,  while 
Ostrya,  Carpinus,  Betda  populifolia,  Quercus  rubra,  and  indeed  all 
CupulifersB  are  entirely  gone,  and  the  Canoe-Birch,  the  Black  Ash, 
with  Finns  babamifera,  alba,  nigra,  Larix  americana^  Pinus  Strobus, 
Sorbus  americana,  and  some  Poplars  on  the  lake  shore,  form  the  mass 
of  forests,  with  a  few  low  shrubs  among  them,  such  as  Arctostaphylos 
IJva-ursi,  Yaccinium,  Chiogenes,  &c.     This  zone,  which  corresponds 
to  the  horizon  of  Pines  in  the  Jura,  extends  all  along  the  northern 
shores  of  Lake  Superior.     North  of  Fort  William  are  extensive 
forests  of  Pinus  Banksiana,  with  Pinus  resinosa  and  Strobus.     We 
noticed  no  Cupuliferse  beyond  Batcheewauaung  Bay,  and  we  learnt 
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that  bat  a  few  dwarfish  Bed  Oaks  are  seen  in  the  Xsland  of  MieUpi- 
eotin ;  but  the  Elm  is  still  handsome  about  Fort  William,  thoo^  it  is 
Tery  scarce  in  other  parts  of  the  northern  shores. 

The  shores  of  Nipigon  Bay,  the  northernmost  point  we  vidted,  are 
corered  with  Pine  forests,  with  a  few  Ashes  and  Maples,  and  here  and 
there  a  Sorbos  americana  among  them.  At  this  latitude,  the  49^, 
we  had  therefore  not  yet  reached  the  zone  of  the  true  alpine  vegeta- 
tion, and  remained  for  the  whole  extent  of  our  journey  within  the 
lindts  of  the  sub-alpine  flora. 

The  highest  point  which  we  visited,  the  sumnut  of  a  mountain  upon 
8t  Igoace  Island,  which  we  called  Mount-Cambridge,  afforded  the 
following  harvest  for  our  herbarium : — ^Abies  balsamea,  Abies  alba, 
Betula  papyracea,  Alnus  viridis,  Sorbus  americana,  Amelanohier 
canadensis,  Acer  montanum,  Diervillea  trifida,  Sambucos  pubens, 
Bhus  Toxicodendrum,  Vaccimum  uliginosum,  Oorylus  rostrata,  Liib 
n»a  borealis,  ComuB  canadeniris.  Spiraea  opulifolia,  Salix,  Cory- 
dalis  ^auca,  Epilobium  angastifolium.  Polygonum  ciliare,  Melam- 
pyrom,  Clintonia  borealis,  Stereocaulon  paschale,  Gyrophora  hirsuta, 
Cladonia  py&data,  and  ran^erina,  Parmelia  tiliacea  and  Sphagnum 
aoutifolium. 

From  tins  list  it  is  obvious,  that  even  a  thousand  feet  of  height 
will  introduce  very  slight  differences  in  the  vegetation  of  these  re- 
gions. For,  though  Mount  Cambridge  is  about  a  thousand  feet  above 
the  level  of  the  lake,  its  whole  slope  is  covered  with  the  same  vege- 
tation which  occurs  at  the  very  level  of  the  lake. 

This  fact  would  seem  in  flat  contradiction  with  the  general  laws  of 
the  geographical  distribution  of  plants,  to  which  we  have  alluded  above, 
but  for  the  presence  of  the  lake  itself  and  its  peculiar  character. 

So  large  a  sheet  of  so  deep  water  as  Lake  Superior,  preserving  all 
the  year  round  a  very  equable  and  low  temperature  even  on  its 
shores,  which  are  generally  very  precipitous,  must  of  course  influence 
greatiy  the  temperature  of  the  main  land  in  its  immediate  vicinity,  at 
considerable  heights  above  its  surface. 

There  is,  therefore,  nothing  very  surpriang  in  our  finding  so  uufiMrm 
a  vegetation  at  rather  considerable  heights  above  the  surface  of  the 
lake  and  on  its  inmiediate  shores. 

ISiis  fact  is  to  be  attributed  to  the  equaliai^  local  influenoe  of  the 
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hke,  and  does  not  fbnn  an  exception  to  the  law  of  distribatio&,  and* 
cfaaoge  of  the  character  of  vegetation  in  the  interior  <^  continents,  upon 
the  dopes  of  high  mountains ;  for  we  have,  even  a  few  degrees  &rther 
aenth,  in  the  same  continent,  a  striking  example  of  the  fixity  of  these 
laws,  in  the  White  Mountains,  which  are  sufficiently  distant  from  Ae 
seardhore,  and  not  surrounded  by  any  large  sheet  of  fresh  water,  so 
thttb  the  zones  of  vegetation  are  very  well  marked  on  their  slopes, 
and  can  be  traced  in  gradual  succession  beyond  the  range  of  the 
Mountains  proper  to  the  level,  where  the  vegetation  has  the  char- 
aoier  which  dbtiaguishes  it,  in  iiiis  latitude,  near  the  level  pf  the  sea. 

In  the  vicinity  of  the  White  Mountains,  the  changes  of  vegetation 
ace.  rather  conspicuous,  owing  to  their  gradual  elevation  above  the 
sorroonding  flat  country,  and  also  to  the  more  sudden  rise  of  several 
of  their  peaks.  We  no  sooner  begin  to  ascend  the  head  waters  of 
Ute  Connecti(^  valley  towards  Littleton,  than  the  forest  vegetation 
be^Bs  to  assume  a  diierent  character  firom  what  it  has  lower  down  m 
the  main  valley  nearer  tiie  sea.  Ju^ans  cinerea  and  Garya  porcina 
disappear  in  that  village.  The  oaks  also  are  fewer  and  smaller. 
The  mountain  maple,  which  is  not  found  bdow,  here  makes  its 
appearance.  The  following  trees  may  be  seen  between  Windsor  and 
Idttleton :  —  Abies  Canadensis,  Pinus  strobus,  Thuya  occidentaUs, 
I^riz  Americana,  Pkitaaius  ocoidentalis,  Fagus  ferruginea,  Compto-. 
oia  asplenifblia,  Betula  populifblia,  B.  lenta,  B.  excclsa,  B.  papy- 
raoea,  Querous  alba,  Q.  mbra,  Q.  bicolor,  Ulmua  Americana,  Car- 
pinus  Americana,  Ostrya  Yirginica,  Fraxinus  alba,  Populus  trema* 
loides,  Tilia  Americana,  Acer  saccharinum,  A.  montanum,  A.  Penn^ 
sylvanicnm.  The  chestnut  has  already  disappeared  at  Windsor, 
where  the  hei^t  sbbore  the  level  of  the  sea  is  three  hundred  feet 

From  littletcm,  ei^t  hundred  and  thirty  feet  above  the  sea,  to 
Fabyan's,  which  is  fifteen  hundred  feet,*  we  notice  Abies  alba, 
A.  balsamifera,  A.  Canadenns,  Pinus  strobus,  Larix  Americaiia, 
lilia  Americana,  Fraxinus  alba,  Acer  saccharinum,  A.  monta? 
nam,  A.  Pennsylvanicum,  Ulmua  Americana,  Sorbus  Americana, 
Betola  excelsa,  B.  papyraoea,  B.  populifolia,  AJnus  incana,  Comp> 

•  Thift  aad  the  foUoifiiig  meuuxM  werit  »aefBftMnft4  l^nniiaeUkaUy  I7  FroiiBiNK 

A.  Qnyot. 
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toma  aaplenifbliay  &c.  The  Cupoliferse  have  disappeared;  Kniu 
rigida,  also,  is  no  longer  observed,  and  thus  yegetation  oontmues 
from  Fabyan's  to  a  level  of  two  thousand  and  eighty  feet,  where 
the  pine  vegetation  forms  the  larger  proportion  of  the  features  of  the 
forest. 

This  height  of  two  thousand  and  eighty  feet  is  a  very  natural 
level  in  the  chain  of  the  White  Mountams,  and  especially  on  the 
slope  of  Mount  Washington.  It  indicates  the  horizon  where  the 
slope  begins  to  be  much  steeper,  and  where  the  variety  of  trees 
combined  in  the  forests  is  greatly  reduced ;  for  above  this  level  to 
the  height  of  four  thousand  three  hundred  and  fifty  feet  we  may  say 
that  the  vegetation  consists  entirely  of  Abies  alba  and  balsamea  aod 
Betula  ezcelsa  and  papyracea,  which  grow  gradually  more  and  more 
stunted,  till  at  the  height  of  four  thousand  three  hundred  and  S&j 
feet,  those  species  even,  which  form  tall,  splendid  trees  one  or  two 
thousand  feet  lower,  appear  here  as  mere  shrubs,  low  bushes,  with 
crooked  branches  so  interwoven  as  abnost  entirely  to  hedge  up  the 
way,  excepting  in  places  where  a  bridle-path  has  b'^en  cut  through. 

Above  this  level  the  mountam  is  naked,  and  many  fine  plants  make 
their  appearance  which  remind  us  of  the  Flora  of  Greenland,  and 
many  of  which  grow  on  the  northern  shores  of  Lake  Superior,  such 
as  Arenaria  Groenlandica,  Vaccinium  csespitosum,  uliginosum,  &c. 

The  summit  of  the  mountain,  at  the  height  of  mz  thousand  two 
hundred  and  eighty  feet,  produces  several  plants  which  have  no 
representatives  south  of  Labrador.  Such  are  Andromeda  hypnoides, 
Saxifraga  rivularis,  Rhododendron  lapponicum,  Diapensia  lapponica. 

Before  leaving  this  subject  I  ought  to  make  an  additional  remark 
about  the  identity  of  so  many  plants  which  are  common  to  both 
continents.  It  is  a  general  fact,  that  the  farther  north  we  proceed, 
the  greater  is  the  primitive  uniformity  of  the  plants,  as  well  as  the 
animals,  in  both  hemispheres ;  so  much  so,  that  the  arctic  flora  and  the 
arctic  fauna  are  identical,  not  only  in  their  general  character,  but  also 
in  almost  all  the  species  which  characterize  that  re^on  as  a  natural 
botanical  and  zoological  province.  But  there  are  a  great  many 
plants  and  animals  occurring  in  the  temperate  zone,  which  are  equally 
identical  in  Europe  and  America,  and  which,  nevertheless,  do  not 
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belong  orig^ially  to  both  hemisplieres,*  bat  were  introduced  into 
America  since  the  settlement  of  Europeans  in  this  part  of  the  world, 
many  of  which,  though  foreigners,  have  spread  so  extensively,  as 
to  be  generally  considered  as  natives  of  this  country.  But  if  we 
carefully  examine  their  distribution,  we  soon  perceive  that  they  follow 
everywhere  the  tracks  of  civilization,  and  occur  nowhere  except  in 
&06e  districts  and  in  those  soils  where  the  hands  of  white  men  have 
been  at  work.  In  such  localities,  however,  they  have  ahnost  com- 
pletely replaced  the  native  weeds,  which  have  disappeared  before 
ttiem  as  completely  as  the  Indian  tribes  have  disappeared  before  the 
pressing  invasion  pf  the  more  civilized  nations.  These  plants  are 
chiefly  such  as  occur  in  Europe  by  the  roadnsides,  or  near  the  habita- 
tion of  man,  and  which  to  a  certmn  degree  may  be  considered  as  sat> 
eQites  of  the  white  race.  Their  occurrence  is  particularly  striking 
along  tiie  new  lines  of  railroads,  where  they  settie  almost  as  soon  as 
>the  tracks  are  marked  out,  and  increase  in  a  few  years  so  rapidly 
within  the  enclosure  of  the  roads,  as  to  suppress  the  primitive  vegeta- 
tion almost  com^etely,  with  the  exception  of  a  few  hardy  natives 
which  resist  the  new  invaders.  Several  of  these  plants  occur  natur- 
ally, in  America,  in  more  northern  latitudes.  Nevertheless,  I  have 
no  doubt  that  in  most  cases  they  were  introduced  into  the  more 
temperate  and  cultivated  latitudes  from  Europe,  rather  than  from 
ifaeir  northern  residence  in  America. 

The  following  list  of  these  plants  was  chiefly  made  from  an 
examination  of  the  railroad  tracks  between  Boston  and  Salem,  in 
company  with  that  liberal  cultivator  of  botany,  Hon.  John  A.  Lowell, 
and  also  from  materials  collected  during  an  excursion  made  with 

*  I  do  not  wish  by  this  remark  to  be  understood  as  intending  to  deny  the  identity  of  any 
natiTe  plant  in  the  temperate  sone  of  Europe  and  America.  I  know  that  many  species 
which  occur  Tery  far  north,  and  are  there  truly  identical  in  both  continents,  are  also 
found  among  the  plants  of  the  temperate  sone  on  the  two  sides  of  the  Atlantic ;  but 
there  stiU  remains  a  large  number,  the  identity  of  which  ought  to  be  ascertained  by 
direct  comparison  of  authentic  specimens  from  the  two  continents,  before  it  can  be 
finally  admitted  that  there  is  no  specific  difierence  between,  them.  As  such,  I  may 
mention  Hepatica  triloba.  Geranium  Bobertianum,  Oxalis  Acetosella,  Spirea  Aruncns, 
(^ctea  lutetiana,  Caljstegia  septum,  Agrimonia  Eupatoria,  Miganthemum  bifolium, 
and  many  aquatic  plants.  The  identity  of  these  with  European  species  seems  to 
me  the  more  questionable,  as  the  freshwater  animals,  the  fishes,  mollusks  and  insects 
differ  specifically  throughout. 
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the  same  gentteman  to  Niagara  IUIb  and  the  Wlute  Mountains. 
The  Earopean  weeds  which  are  limited  to  cultivated  ground,  as 
Lychnis  Githago,  Centaurea  cyaneus,  are  entirely  omitted  in  this 
list,  as  well  as  plants  escaped  firom  gardens,  which  are  found  only 
occasionally,  m  an  apparently  wild  condition,  in  the  United  States, 
as  Abutilon  Ayicennae,  Althaea  officinalis,  &o. 


RanunculacecR. 
Baonncolus  acris. 

^*         bnlbosus. 
**         sceleratufl. 

Berheridece. 
Berberis  Tiilgaris. 

PapaoeracecR. 
Chelidonium  majus. 

Fumariacecs. 
Fumaria  officinalis. 

CruciferiB. 
Nastortiam  officinale. 
Lepidiom  ruderale.    Oflen  nde  by 

side  witli  Lepid.  virginiannm. 
Barbarea  Tulgarifl. 
Sbfjinbriiini  officinale* 

Draba  yema. 
Sinapis  nigra. 

**       arvensiB. 
Capeella  Barsa-Pastorit. 
Baphanns  Baphanistnua. 


Hyperidnect* 
Hypericom  perfoliatum. 

Caryophyliac 
Saponaria  officinalis. 
Silene  inflata. 
Arenaria  serpyllifolia. 
Stellaria  media. 


CexaBtinm  vnlgakom. 
Spergula  arvensis. 
Scleranthus  annnos.] 

Porhdacacea. 
Partolaca  oleracea. 

MalvB  rotundifolia. 

Geraniem. 
Erodinm  cicutariom. 

LBgwmnoiCh 
Trifblimn  pratense. 


u 


anrense. 


"         repens. 

^        proQumbens. 
Medicago  lupuliiuu 
Vicia  sativa. 
'*    CTacc& 
Melilotos  officinalis. 

CrassvUacem. 
Sednm  Telephiom. 

Dancos  Carota. 
Pastinaca  satlva. 

ConilUn  ipafV^-nlftti^m- 


Gafinm  Apaiine. 
*^      vemm. 
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VakrkmetB. 
Fedia  olitoria. 

Compoiita. 
ToflsOago  Farfara. 
Inula  Helenium. 
Achillfea  millefolinin. 
Xantiiium  stromaTitun. 
Lencanthemm^  yulgare. 
Tanacetxun  Tulgare. 
Lappa  major. 
Cicboritun  Intybus. 
Leontodon  antnmnale. 
Mamta  cotula. 
Anthemifl  arrenass. 
Taraxacum  Dens  Leonis. 
Senecio  Tulgaris. 
Sonclias  oleracens. 
^       arrensis. 

PlaniaginetB, 
Flantago  major. 
**       lanceolata. 

PrimtdacecB, 
AnagalliB  arvensis. 

ScraphularinetE. 
Limiria  ynlgaris. 
Verbascum  Thapsos. 
Yeronica  officinale. 

**         flerpyllifolia. 

**        anrensis. 

**         agrestiB. 

LahiatcB, 
Lycopns  Europaeus. 
Nepeta  Cataria. 
Leononis  cardiaca. 
Pnmella  Yulgaris. 
Origanmn  yulgare. 
Clinopodium  vulgare. 
lAminm  amplexicaule. 
Galeopais  Tetrahit 
**        Lad^um. 


Marmbium  vulgare. 
Ballota  nigra. 

Borraginea.  . 
Echium  vulgare. 
Lycopsifl  arvensis. 
Symphytum  officinale. 
Litboepermum  officinale. 

"  arvense. 

Ecbinospermum  Lappula. 
Cynoglossum  officinale. 

Convolwdacem,' 
Convolvulus  arvensis. 

SclanecR. 
Solanum  Dulcamara. 

"         nigrmn. 
Datura  Stramonium. 
Hyoscyamus  niger. 

OleacecR* 
Ligustrmn  vulgare. 

Chenopodiacea. 
Chenopodium  album. 
Agatbopbytum  Bonns-Henricus. 

Polygonece, 
Polygonum  Hydropiper. 
aviculare. 
Convolvulus. 
^  Persicaria. 

Rumex  Acetosella. 
**      obtusifolius. 
crispus. 


u 


u 


u 


Urticacea* 
Urtica  urens. 
"      dioica. 

Euphorlnacea. 
Eupborbia  belioscopia.      ^ 
"         platypbylla. 
<«         Peplus. 
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Euphorbia  EeuUu 

Salicinea, 
Salix  purpurea. 
'*    Timinalis. 
**    alba. 
**    fragillfl. 

LUiacecB. 
Allium  vineale. 

Graminea. 
Alopecurus  pratensis. 
Phleum  pratense. 
Agroetis  canina. 

Yulgaris. 

alba. 


u 


u 


u 


Cynodon  Dactyion. 
Dactylifl  glomerata. 
Foa  pratenffls. 
*'  annua. 
Festuca  duriuscula. 

elador. 

pratensis. 
Bromus  secalinns. 
Triticum  repens. 

'*        caninum. 
Lolium  perenne. 
Arrhenatherum  elatius. 
Holcus  lanatus. 
Anthoxanthum  odoratom. 
Panicnm  Crus-galli. 
Setaria  yiridis. 


u 


It  is  still  a  question  whether  all  these  plants  originate  from  Europe,  as  many 
of  them  occur  there  in  the  same  circumstances  as  in  this  continent,  under  the 
immediate  influence  of  agricultural  improvements,  and  might  have  followed  the 
Caucasian  race  of  men  from  farther  east,  in  his  migrations  over  the  temperate 
zone  of  Europe.  Various  other  remarks  respecting  the  vegetation  of  this  con- 
tinent may  be  found  above,  in  the  course  of  the  Narrative,  pp.  10,  13,  19,  89. 
Many  interesting  remarks^  upon  the  foreign  vegetation  of  this  continent  may 
also  be  gathered  in  Ealm's  Travels  in  North  America.  Quite  a  number  of 
European  insects  have  also  been  introduced  into  this  country  with  those  plants, 
among  which  I  may  mention  some  showy  butterflies,  as  Vanessa  atalanta.  Car- 
dui  and  Antiopa,  which  are  veiy  erroneously  considered  by  some  entomologists 
as  native  Americans. 


III.    . 

CLASSIFICATION    OF   ANIMALS    FROM   EMBRYONIC 
.     AND  PALEOZOIC  DATA. 


For  several  years  I  have  been  in  the  habit  of  illustrating,  in  my 
public  lectures  and  elsewhere,  principles  which  have  not  yet  been 
introduced  in  our  science,  and  to  which  I  feel  it  my  duty  to  call 
attention  in  a  more  formal  manner  on  this  occasion,  as  during  our 
excursion  we  had  several  opportunities  to  discuss  them  at  length. 
These  remarks  will  form  an  appropriate  introduction  to  the  lists  of 
the  animals  found  about  Lake  Superior,  which  are  given  below. 

The  principle  which  has  regulated  our  classifications  for  the  last 
half  century,  is  that  which  Cuvier  worked  out  by  his  anatomical 
investigations ;  I  mean  the  arrangement  of  the  whole  animal  kingdom 
according  to  the  natural  affinities  of  animals  as  ascertained  by  the 
investigation  of  their  internal  structure.  This  fruitful  principle, 
applied  in  various  ways,  has  produced  a  series  of  classifications, 
agreeing  or  difiering  more  or  less  in  their  outlines,  but  all  resting 
upon  the  idea,  that  a  certain  amount  of  anatomical  characters  may 
be  easily  ascert^ned,  expressing  the  main  relations  which  exist  natu- 
rally among  animals,  and  affording  a  natural  basis  for  classification. 
Structure,  therefore,  internal  as  well  as  external,  is,  according  to  the 
principles  of  Cuvier,  the  foundation  of  all  natural  classifications ;  and 
undoubtedly  his  researches  and  those  of  his  followers  have  done  more, 
in  the  way  of  improving  our  natural  methods,  than  all  the  efibrts  of 
former  naturalists  put  together ;  and  this  principle  will  doubtless 
regulate,  in  the  main,  our  farther  efforts. 

Nevertheless,  so  much  is  left  in  this  method  to  the  arbitrary  deci- 
sion of  the  observer,  that  it  would  be  in  the  highest  degree  desirable 
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to  bare  some  principle  bj  lAoA  to  r^ulate  die  mternal  detaOs  of 
die  edifice. 

We  may  indeed  form  natonl  fvisioiiB  rna^j  from  stractonl  evi- 
dence, bring  together  all  fisbes  as  tbey  agree  in  tbe  most  important 
detaib  of  their  structure,  and  oomlMne  aO  reptOes  into  one  class,*not- 
withstanding  the  extreme  differences  in  their  external  form.  We  may 
abo  recognize  the  true  aflfaiitr  of  whales,  and  bring  them  together 
with  other  Mammafia,  notwithstanding  dieir  aqnatic  habits  and  their 
fish-like  form;  we  may  even  sabdiTide  those  classes  into  inferior 
groups  upon  stroctoral  CTidence,  and  thos  introduce  orders,  like  the 
Qoadnonana,  CanuTora,  Rodenda,  Rnminantia,  &g.,  &c.,  among 
Mammalia.  Bat  we  are  at  once  at  a  loss  how  to  determine  the  relative 
▼afaie  of  those  groups,  and  to  find  a  scale  for  the  natural  arrange- 
ment of  .further  subdivi^ons.  After  having,  for  example,  circum- 
scribed the  Carnivorous  Mammalia  into  one  natural  &Qdly,  how  are 
we  to  group  the  minor  divisions  like  that  of  the  swimming  Camivora, 
the  Plantigrada  and  the  Digitigrada ;  or,  after  circumscribing  the 
reptiles  into  natural  groups  like  those  of  Chelonians,  Saurians, 
Ophidians  and  Batrachians,  how  shall  we,  for  instance,  arrange  the 
various  types  of  Batrachians  ?  To  those  who  have  been  &miliar 
with  our  proceedings  in  all  these  attempts,  it  must  be  evident  that 
the  grouping  of  our  sub^visions  has  been  almost  arbitrary  and  en- 
tirely left  to  our  decision  without  a  regular  guide.  We  have,  it  is 
true,  subdivided  the  Batrachians  into  the  more  fish-like  forms  which 
preserve  their  ^Ils  and  tails,  or  at  least  their  tiuls ;  and  into  anotiier 
group,  cont^ning  those  which  undergo  a  complete  metamorphosis ;  but 
it  has  not  yet  occurred  to  naturalists  to  take  this  metamorphosis  as  the 
regulating  principle  of  cls^sification,  to  arrange  genera  according  to 
their  agreement  with  certain  degrees  of  development,  in  the  natural 
order  of  changes  which  the  higher  of  these  animals  undergo.  Now 
it  is  my  firm  belief,  that  such  a  new  principle  can  be  introduced  into 
our  science ;  that  methodical  arrangement  maybe  carried  into  the  most 
minute  details,  without  leaving  any  room  for  arbitrary  decision.  Pro- 
teus, Menobranchus,  Amphiuma,  Triton,  Salamandra  will  hereafter 
have  a  natural  place  in  our  classification,  which  will  be  commanded 
by  embryology,  and  no  longer  be  left  to  a  vague  feeling  that  aquatic 
fmimftlfl  are  lower  than  amphibious  and  terrestrial  ones,  and  that  the 
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tetainiBg  of  the  gSis  mdieates  a  lower  position  than  their  disap- 
pearance.* 

Of  course,  in  the  ontset,  we  do  not  find  sufficient  data  to  trace  this 
anangement  throughout  the  animal  kingdom,  and  to  make  the  prin- 
ciple which  I  have  just  mentioned  the  ruling  law  of  nice  classical 
arrangement.  But  until  such  sufficient  knowledge  is  acquired,  let  me 
show  that  my  principle  does  in  fact  apply  to  all  classes  of  the  animal 
kingdom,  and  will  at  once  contribute  to  improve  all  their  subdivisions. 
Among  Mammalia,  for  example,  we  shall  continue  to  give  the  aquatic 
carnivorous  animals  a  lower  position  among  Oaniivora,  but  no  longer . 
ffimplj  because  they  are  aquatic,  but  because  they  are  webfooted,  as 
tiie  webfoot  is  the  earlier  form  of  the  limbs  in  all  Mammalia  whose 
embryonic  development  has  been  traced.  We  shall  be  led,  for  similar 
reasons,  to  deny  the  bats  the  high  position  which  has  been  assigned 
to  them,  ajul  to  combine  them  closer  with  the  Insectivora.  We  shall 
separate  the  manatees  firom  their  present  relations  and  combine  them 
with  tapirs,  elephants,  &c.,  as  tiiey  are  rather  webfooted  Pachy- 
derms, than  true  Cetaceans.f 

*  These  Tiews  were  fuUy  illaitrated  in  a  series  of  twelve  lectures  upon  Comparative 
Embryotogy^  deliTered  before  the  Lowell  Institute  during  the  last  winter,  and  reported 
for  the  Daily  Evening  TraTeller,  and  afterwards  published  as  a  separate  pamphlet. 

t  These  aphorisms  will  be  justified  by  a  more  elaborate  illustration  of  the  peculiar 
changes  which  the  limbs  of  Mammalia  undergo  during  their  embryonic  growth,  as  far 
as  I  haye  been  able  to  trace  them,  in  Tarious  animals.  It  may  suffice,  for  the  present, 
for  me  to  say  here,  that  in  all  young  embryos  of  Mammalia  which  I  have  recently  had 
an  opxK>rtunity  to  examine,  I  have  found  the  extremities  arising  as  oblong  tubercles, 
flattened  at  their  extremities,  spreading  more  and  more  into  the  form  of  hemispherical 
paddles,  in  which  the  changes  in  the  cellular  growth  gradually  introduce  differences 
upon  the  points  where  the  fingers  are  to  be  developed.  But  for  a  longer  time  they  re- 
main  combined  in  a  common  outline,  and  the  microscopic  structure  of  the  tissues  alone 
indicates  the  points  of  growth ;  and  even  after  the  fingers  have  been  fully  sketched  oat, 
they  remain  for  a  certain  time  united  by  a  common  web,  which  is  successively  reduced 
as  the  fingers  grow  longer  and  thicker. 

It  is  very  remarkable  how  uniform,  and  indeed  how  identical  in  form  and  stmctore  the 
anterior  and  posterior  extremities  are  in  the  beginning,  whatever  may  be  the  difference 
at  a  later  period  of  growth.  Thus,  for  instance,  there  is  not  the  slightest  difference  be- 
tween the  anterior  and  posterior  extremities  of  the  bat,  in  the  early  stages  of  develop- 
ment. The  wing  is  then  a  very  short  limb,  terminated  by  a  flat,  webbed  paddle,  of  a 
semicircular  form,  identical  in  development,  size  and  form  with  the  hinder  extremity , 
and  differing  in  no  respect  from  the  appearance  of  the  hand  and  foot  in  young  human 
embryos,  or  in  embryos  of  cats^  dogs,  squirrels,  hares,  rabbits  and  pigs,  and  bearing 
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Among  birds  we  flhafl  abo  srafl  oundTes  of  the  dnooreiy  I  made 
last  jear,  thai  embiyoa  of  birds  hjife  wd>-feei  and  web-wingB,  and  no 
longer ootiriderPalimpedes  as  forming  anatoral  groap by  themeelTes, 
bat  aDow  tfie  poasibilitj  of  ha^ng  aereral  natural  groups  of  birds, 
be^nning  each  with  web^ooted  forms.  Erery  one  who  is  conversant 
with  the  natural  history  of  birds  most  have  been  struck  witii  the  great 
dirernty  of  features  in  birds  united  in  our  systems  onder  the  head 
of  Palndpedes.  Taking  all  Urds  together,  we  hardly  notice  among 
them  greater  diiforences  than  those  which  exist  between  the  various 
filtnilies  of  Palmipedes^  iriiich  are,  cmifessedly,  broo^t  togetiier  upon 
no  other  character  than  the  webbed  form  of  their  feet ;  though  among 
them  we  have  birds  of  prey,  such  as  the  galls,  and  others,  which 
seem  to  stand  by  themselves  unconnected  and  without  any  analogy 
with  any  other  famfly,  such  as  the  swans,  geese,  and  ducks ;  and 
again,  the  pelicans  and  the  genera  allied  to  them,  and  also  the  divers. 
It  can  hardly  be  understood  why  birds  so  widely  different  should  be 
brought  together ;  and  indeed,  their  reunion  would  long  ago  have 
been  ^ven  up,  had  it  not  been  for  the  difficulty  of  finding  characters 
to  separate  them,  and  for  the  strong  impression,  that  the  sinularify 
of  the  structure  of  their  feet  should  overrule  the  other  characters. 

But  now,  since  it  is  known  that  birds  of  the  most  heterogeneous 
character  in  the  structure  of  their  legs,  in  their  adult  form,  have, 
when  very  young,  identical  legs,  whether  fhey  belong  .to.  the  type 
of  hawks,  or  to  that  of  crows,  or  to  that  of  sparrows,  or  to  that  of  swal- 
lows, or  to  that  of  pigeons,  or  to  that  of  hens,  or  to  that  of  waders, 
or  to  that  of  true  Palmipedes, — when  we  know  allihese  types  to  have 
an  identical  development  of  their  legs,  and,  I  may  add  also,  of  their 
wings, — for  the  young  wing  is  equally  a  small,  webbed  fin, — ^there 
can  be  no  longer  any  doubt  lefl  upon  the  impropriety  of  combining 
any  two  families  of  adult  birds  solely  on  the  ground  of  their  legs 
having  webbed  feet. 

It  is  a  fact,  too  well  known  in  zoology,  that  different  fisunilies  will 

the  tame  relation  to  the  extremities  of  birda,  in  which  alao  lege  and  wings  are  de- 
▼eloped  according  to  the  same  pattern. 

These  facts  have  been  partly  described  in  my  Lectures  on  Comparative  Embryology, 
and  more  extensively  illustrated  in  a  paper  laid  before  the  American  Association  for  the 
advancement  of  Science,  in  Cambridge,  August,  1S49.    See  also  Narrative,  p.  35. 
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repeat,  in  the  same  class,  the  characteristic  changes  which  are  pecn- 
liar  to  the  whole  fieimilj,  to  require  any  fiirther  argoment  to  show  that 
Pahnipedes  are  not,  necessarily,  a  natural  division ;  and  though  we 
may  fail  for  the  present  in  rearran^g  the  families  of  this  class  into 
natural  orders,  I  trust  after  these  remarks,  more  importance  will  yet 
be  attached,  and  more  attention  paid  in  future,  to  the  fact  that  Pal- 
nupedes,  as  they  are  now  characterized,  have  very  different  types  of 
wings  and  bills.    I  have,  for  my  own  part,  been  strongly  impressed 
with  the  resemblance  which  exists  between  gulls  and  frigate  birds, 
and  the  birds  of  prey,  of  the  hawk  and  vulture  families,  in  which  the 
toes  are  by  no  means  so  completely  distinct  as  they  are  among  other 
birds.    And,  far  from  considering  birds  of  prey  as  the  highest  family 
among  birds,  I  would  only  consider  them  as  highest  in  the  series 
which  includes  simultaneously  Procellaridse  and  Larid®.    Whether 
the  family  of  pelicans  belong?  to  this  group  or  not,  I  am  not  prepared 
to  say ;  but,  at  all  events,  the  fact  of  their  preserving  their  four  toes 
in  one  continuous  web  shows  them  to  rank  lowest  among  birds. 

Again,  among  reptiles  there  will  no  longer  be  a  foundation  for 
any  arrangement  resting  merely  upon  impressions ;  thus  the  terres- 
trial turtles  will  stand  higher  than  the  freshwater,  and  these  again 
higher  than  the  marine ;  and  among  Batrachians,  which  are  best 
known  in  their  embryology,  we  can  already  arrange  all  the  genera 
in  natural  series,  taking  the  metamorphosis  of  the  higher  as  a 
scale,  and  placing  all  full-grown  forms  in  successive  order,  accord- 
ing to  their  greater  or  less  resemblance  to  these  transient  states. 
Even  the  relative  position  of  toads  and  frogs  may  be  settled  with 
as  much  internal  evidence  as  any  other  question  of  rank  in  wider 
limits,  merely  upon  the  difference  of  their  feet. 

In  my  researches  upon  fossil  fishes  I  have  on  several  occa- 
fflons  alluded  to  the  resemblance  which  we  notice  between  the 
early  stages  of  growth  in  fishes,  and  the  lower  forms  of  their  families 
b  the  full-grown  state,  and  also  to  a  similar  resemblance  between  the 
embryonic  forms  and  the  earliest  representatives  of  that  class  in  the 
oldest  geological  epochs ;  an  analogy  which  is  so  close,  that  it  involves 
another  most  important  principle,  viz.,  that  the  order  of  succession  in 
time,  of  the  geological  types,  agrees  with  the  gradual  changes  which 
the  animals  of  our  day  undergo,  during  their  metamorphosis,  thus 
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ffmg  us  ano&er  gmde  to  the  manifold  TelatioDS  vhich  exst  smoiig 
animals,  allowing  us  to  avail  ourselyes,  for  the  purpose  of  clamificatkm, 
of  the  facts  derived  from  the  development  of  the  whole  azumal  king- 
dom in  geolo^cal  epochs,  as  well  as  the  development  of  individoal 
species  in  onr  epoch.  But  to  this  most  finitfiil  principle  I  shall  have 
hereafter  an  opportonity  of  again  calling  attention. 

At  present  there  is  some  doabt  among  ssodlo^sts,  as  to  the  respect- 
ive position  of  the  classes  of  worms,  insects  and  Crostacea,  some 
placing  the  Cmstacea,  and  others  the  insects  nppermost.  Embiyomc 
data  may  afford  the  means  of  settling  this  question ;  we  need  onlj 
remember  the  extensive  external  changes  which  insects  undergo  from 
their  earliest  age,  and  the  many  stages  of  structure  through  which 
they  pass,  whilst  Crustacea  are  less  polymorphous,  during  the  di&rent 
periods  of  their  life,,  and  never  obtain  an  aerial  respiration,  but 
breathe  through  life  with  gills,  which  many  larvn  of  insects  cast  before 
they  have  accomplished  their  metamorphoses,  to  be  satisfied  that  tiie 
affinity  between  Crustacea  and  worms  is  greater  than  between  worms 
and  insects,  especially  if  we  conrider  the  extraordinary  forms  of  some 
parasitic  types  of  the  former.    As  soon  as  the  hi^er  rank  of  insects 
among  Articulata  is  acknowledged,  many  important  relations,  which 
remain  otherwise  concealed,  are  at  once  brou^t  out.    The  whole 
type  of  insects  in  its  perfect  condition,  contains  only  atrial  animab, 
while  the  Crustacea  and  worms  are  chiefly  aquatic.    And  if  we  com- 
pare these  three  classes  in  a  general  way,  we  cannot  deny  the  cor- 
rectness of  the  comparison  as  made  by  Oken,  that  worms  correS' 
pond  to  the  larval  state  of  insects,  Crustacea  to  their  pupa  state, 
and  that  insects  pass  through  metamorphoses   corresponding  to 
the  other  classes  of  Articulata.     The  littie  we  know  about  the 
embryology  of  worms   will   already  satisfy  us   that  the   earlier 
stages  of  the  higher  of  these  animals  agree  most  remarkably  in 
character  with  such  of  them  as,  from  other  reasons,  we  have  been 
in  the  habit  of  considering  as  the  lowest,  thus  affording  another 
prospect  of  regulating  finally  the  arrangement  of  those  curious 
animals  entirely  upon  embryonic  data. 

If  there  is  any  internal  evidence  that  the  whole  animal  kingdom  is 
constructed  upon  a  definite  plan,  we  may  find  it  in  the  remarkable 
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agreem^it  of  our  OGncIunons,  whether  derived  firom  anatondcal  evi- 
dence, from  embiyology  or  from  palaeontology.  Nothing,  indeed, 
caa  be  more  gratifying  than  to  trace  the  cloae  agreement  of  the 
general  results  derived  from  the  study  of  the  structure  of  animals, 
with  ihe  results  derived  from  the  investigation  of  their  embryonic 
changes,  or  from  their  succession  in  geolo^cal  times.  Let  anatomy 
be  the  foundation  of  a  classification,  and  in  the  mam,  the  frame  thus 
devised  will  agree  with  the  arrangement  introduced  from  embryo- 
lo0cal  data.  And,  again,  this  series  will  express  the  chief  features 
of  the  order  of  succession  in  which  animals  were  gradually  intro- 
dnced  upon  our  globe.  Some  examples  will  show  more  fully  that 
this  is  really  the  case.  Besting  more  upon  the  characters  derived 
from  the  nervous  system,  which  in  the  crabs  is  concentrated  mto  a 
few  masses,  zoobg^ts  have  generally  con^dered  these  animals  as 
higher  than  the  lobsters,  in  which  the  nervous  ganglia  remain  more 
isolated.  Now  as  fiur  as  we  know,  the  embryos  of  brachyuran  Crus- 
tacea, that  is,  of  crabs,  are  all  macrural  in  their  shape,  that  is  to 
say,  they  resemble  at  an  early  age  the  lobsters  more  than  their  own 
parents ;  and  again,  lobster-like  Crustacea  prevailed  in  the  middle 
ag^  of  geological  times  during  the  triassic  and  oolitic  periods,  that 
is,  ages  before  crabs  were  created,  as  we  find  no  fossils  of  that  family 
before  the  tertiary  period. 

Of  the  class  of  insects  I  have  for  the  present  little  to  say,  the  di- 
vezsity  of  their  metamorphoses  having  not  yet  allowed  an  insight  into 
their  bearing.  I  will  only  mention  that  the  predaceous  character  of 
the  larvae  of  most  of  the  sucking  insects,  which  are  provided  with 
powerful  jaws  in  their  early  stages  of  growth,  seems  to  indicate  that 
fhe  chewing  insects  rank  lower  than  the  sucking  tribes.  Investiga- 
tions which  I  am  tracing  at  present,  will,  I  hope,  throw  some  light 
upon  this  most  important  question.* 

*  Sinoe  the  aboTe  remarks  were  written,  I  have  deyoted  most  of  my  time  to  the  in 
^eBtigation  of  these  metamorphoses  in  insects ;  and  to  my  great  satisfaction  (but,  I 
may  say,  as  I  anticipated,)  I  find  that  the  metamorphoses  of  the  higher  insects  throw 
sudi  light  upon  the  real  relations  of  the  different  orders  of  that  class,  as  to  settle  final- 
ly the  question  of  their  gradation.  It  has  now  become  with  me  a  matter  of  fact,  that 
Coleoptera,  Qrthoptera,  Neuroptera  and  Hymenoptera,  rank  below  Hemiptera,  Diptera 
lad  Lepidopteim.  A  careful  InTOStigation  of  the  changes  of  Lepidoptera  has  shown  to. 
me  that,  prior  to  assuming  its  pupa  form,  the  young  butterfly  assumes,  under  the  Uil 
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Li  die  dqartment  cf  Midhscft,  if  &q  above  principles  are  correct, 
CB^roio^  is  Ekdj  to  introdace  modifications  in  our  systematic 
netiiodsy  vUdi  wiD  entirelj  oTeiHirow  the  views  entertained  at  pres- 
ent re^iectiDg  dieir  svstcmalical  arrangement ;  not  that  we  should 
erer  be  led  Id  ooosider  Acephala  as  hi^er  than  the  Gasteropoda,  or 
these  as  higher  tban  the  Cephalq)oda ;  but  within  thes^  classes,  taken 
bj  themselTes,  I  look  tat  oonaderable  changes,  which,  when  once 
introduced,  might  expUb  why  there  ig  apparently  so  little  agree- 
ment betwven  ilie  gedo^cal  succession  of  their  types  and  thdr 
systematic  amagement,  especially  am<mg  Gasteropoda.  Now  it  is 
predddy  among  these,  that  I  anticipate  the  greatest  chan^.  It  is 
indeed  a  remaifcabk  &ct,  tiiat  so  many,  if  not  all  naked  branchiferons 
Gastenc^[K)dn  shoold  be  provided  with  a  shell  in  their  early  age,  and 
kse  this  protecting  oivdop  as  fliey  grow  older,  which  wonld  lead 
to  the  condnsion,  that  ammig  fliese  ^nmala  the  fact  of  having  a 
shell  ui£cates  a  ndier  lower  condition.  The  comparison  of  Octo- 
pus, Lo&go,  Sepa  and  Nantihis  would  lead  to  mmilar  conclnaons. 
Indeed  it  b  scarcdy  any  longer  doubted,  that  Nautilus  has  many 
pcMnts  of  resemblance  in  oonmion  with  the  Gasteropoda,  and  finom  its 
nnmerovs  tentades  (multqdication  bdng  always  an  indication  of  a 
lower  degree,)  must  be  considered  the  lowest  type  among  Cephalo- 
poda ;  next  we  should  place  the  Dibranchiate  Cephalopoda,  among 
iHnch  the  Aijonaata,  with  its  external  shell,  ranks  the  lowest ;  next 
the  naked  Octopodids,  whfle  the  Sepadie  with  their  ten  tentades  and 
internal  didl  or  bone  would  be  die  highest  in  that  class.  Now  if  this 
arrangement  be  the  real  order  of  succession  of  the  Cephalopoda  accord- 

•kiA  ftf  tk«  wtafpObr,  (m  vUeik  sfeU*  Ae  catapObr  is  to  seldom  ezsmined,  from  fiesr 
•r  4istttibiB§  it  ift  itatnMlbimatioik)  tibait  wada  this  bst  skin  of  the  cstopillsr,  I  say, 
QMyowisWttetSxsssaBMsUwckanctenofaCoIcoptenm.  It  has  then  sn  upper  psir  of 
vuigs»haTiBg  ^e  ^wzactcr  of  eirtra,  and  a  lower  pair  of  membranous  wings.  At  thst 
time  its  jaws  kave  not  yet  assamed  ^e  fena  of  a  sneker,  and  sre  stiU  free,  as  are  slso 
Ikok^   Bat  tkose  parts,  iriu^  are  caaly  observed  in  eatcfpOlarsimmened  in  dOoted 

alcohol  at  the  Teiy  moment  when  they  are  casting  their  last  skin,  sre  soon  soldered 
together  to  fecm  the  hard  coatiag  of  thepapa,  and  are  esst  off  before  the  perfect  butter- 
ty  eosMS  oat.  It  is,  therefore,  eonect  to  say,  that  the  stnaetaial  condition  of  Coleopteia, 
in  thehr  perfoct  stoto,  aaswen  to  that  stage  of  moulting  of  Lepidoptera  which  ptecedet 
tiieir  perfoct  devdopment.  Coleoptera  are,  therefore,  one  stage  behind  Lepidoptera; 
Uiey  rank  below  them;  they  aie  an  infcrior  degree  of  derdopmeat  of  the  type  of 
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ing  to  their  stractnre  and  deyelopment,  is  it  not  remarkable,  does  it 
not  indicate  the  maintenance  of  the  same  plan  throughout  the  crea- 
tion, when  we  find  chambered  sheUs,  so  abundant  throughout  the 
ancient  geological  formations,  and  belemmtes.  the  analogues  of  the 
cntde-fish,  be^ning  late  in  the  secondary  epoch  in  the  lias  ;  whilst 
fossil  argonauts  do  not  occur  before  the  tertiary  times  ?  So  that 
we  might  almost  conclude,  that  in  this  class  the  order  of  succession 
of  their  fossil  types  is  a  safer  guide  for  our  classification,  than  ana- 
t(»nical  investigation. 

In  the  class  of  Acephala  the'  low  position  of  brachiopods  m  the 
order  of  appearance  in  time,  as  well  as  in  our  estimation  of  their 
stroctoral  standing,  is  another  striking  instance  of  the  correspondence 
between  the  order  of  geolo^cal  succession  and  the  gradation  in  struc- 
ture. I  may  add  as  a  link  for  farther  inference,  that  I  have  seen 
embryonic  cyclas  attacfied  by  a  byssus  to  the  gills  of  the  mother. 

There  is  perhaps  no  department  in  which  we  may  expect  more 
important  results  for  methodical  arrangement  firom  embryological 
researches  than  that  of  the  Radiata.  Let  us  only  consider  the  meir 
amorphoeis  of  the  Medusae,  their  first  polyp-like  condition,  their 
division  and  the  final  transformation  of  their  stem  into  several  distinct 
individuals,  exemplifying  in  a  higher  sphere  the  growth  of  compound 
Polypi,  where  the  successive  buds  remain  united  upon  a  common  . 
stock.  Let  us  remember  the  free  Comatula  growing  from  the  egg 
upon  a  Crinoid-like  stem ;  let  us  then  remember,  that  there  are  ani- 
mals of  that  class,  which  preserve  throughout  life  tins  articulated 
support,  and  remind  us  of  corals  even  in  the  highest  class  of  Badiata ; 
let  us  farther  know,  that  even  the  arrangement  of  plates  in  those 
Grinoids  agree  in  some  respects  with  the  first  formed  calcareous 
granules  in  free  moving  starfishes ;  let  us  finally  and  above  all  here 
remember,  that  those  Crinoids  with  stems  are  only  Echinoderms  of 
earlier  ages,  which  die  out  gradually,  to  be  replaced  by  new  and  free 
forms,  and  there  will  not  be  the  slightest  doubt  left  in  our  minds,  that 
besides  the  structure,  there  is  no  safer  guide  to  the  understanding  of 
the  plan  of  the  creation  of  the  animal  kingdom,  as  it  has  been  in  . 
former  ages  and  as  it  is  in  our  days,  than  embryolo^cal  and  palseon- 
tolo^cal  researches. 

The  internal  arrangement  of  these  classes  as  I  now  conceive  it,  would 
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require  that  we  introduce  Bryossoa  among  Aoephala  and  place  tliem 
lowest  in  that  class,  next  the  compound  and  simple  Ascidi®,  and  then 
the  Brachiopoda  and  tme  Aoephala.  Among  Grasteropoda  I  would 
introduce  Foraminiferaas  tiieir  lowest  type,  exemplifying,  in  a  perma- 
nent condition,  the  embryonic  division  of  their  germ,  next  the  Ptero- 
poda  would  follow,  also  as  an  embryonic  form  of  Grasteropoda,  in 
which  the  lateral  fin^-like  appendages  and  the  symmetrical  shell  remind' 
us  of  the  deciduous  shell  of  naked  Oasteiopoda.with  their  yibrating 
wheels,  and  next  the  Heterobranchia,  the  common  branchiferous  Gras- 
teropoda, and  uppermost  the  Pulmonata,  in  some  of  which  the  embryo 
is:  not  even  aquatic,  nor  provided  with  fringed  appendages.  As  for 
the  Cephalopoda,  I  have  recently  had  sufficient  evidence  from 
Inyonic  investigations  that  the  Ootocera  stand  below  Decaoenu 
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The  materials  which  form  the  basis  of  the  present  catalogue,  were 
not  altogether  derived  from  explorations  made  daring  the  expedition 
which  produced  this  volume.  They  embrace  the  results  of  my  col- 
lections during  three  journeys  made  to  Lake  Superior,  and  were 
procured  at  various  points  around  the  entire  circumference  of  that 
sheet  of  water,  and  during  various  months  from  June  to  October. 

The  distribution  of  species  does  not  appear  to  differ  materially  on 
the  two  sides  of  the  lake ;  nevertheless  many  species  occurred  on 
the  north  shore;,  which  were  not  found  on  Point  Kewenaw,  while 
many  water  beetles  were  taken  at  the  last  mentioned  place,  which 
were  not  seen  during  the  present  voyage.  Still  in  each  case  the 
delay  at  particular  localities  was  so  short,  that  necessarily  many 
even  of  the  most  common  species  would  be  overlooked.  We  may 
therefore  conclude,  that  although  the  evidence  is  not  yet  sufScient  to 
enable  us  precisely  to  distingmsh  between  the  products  of  the  differ- 
ent portions  of  the  Lake  Superior  region,  we  still  have  abundant 
material  to  give  a  tolerably  complete  conspectus  of  the  character  of 
the  entire  coleopterous  fauna. 

The  whole  country  being  still  almost  in  a  primitive  condition,  the 
specimens  are  equally  distributed  throughout  a  large  space:  the 
woods  will  not  therefore  be  found  very  productive  to  the  collector. 
In  fact  nearly  all  the  species  were  found  adjacent  to  small  streams ; 
or  else  they  were  driven  on  shore,  particularly  on  sand  beaches,  by 
the  winds  and  waves  after  being  drowned  in  the  lake.  So  produc- 
tive was  the  last  method  of  collecting,  that  on  one  occasion  Biore 
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tfain  fliree  hmidred  speeimens  of  Goleopteni,  and  many  inaeets  of 
odier  orders  were  procured  in  leas  tlian  one  boar. 

There  are,  howerer,  a  few  poinia  to  wlueh  the  attention  of  the 
fbtore  exjdorer  may  be  direeted,  aa  being  moat  Ekely  to  reward  him 
finr  bis  arduooa  joomej ;  these  are  Eag^  Haibor  on  Point  Kewe- 
naw,  the  Hon.  Hodaon  Baj  Co.'a  finrt  at  the  moadi  of  Pic  BiTer,  and 
the  islands  adjacent  to  the  month  of  Bbck  Bay. 

For  tbe  sake  of  making  tbe  catalogue  as  concise  as  poesible,  I 
bave  used  sach  abbreviations  aa  will  render  necessary  a  list  of  the 
works  cited.  Where  no  aathoiity  is  appended  to  a  name,  it  is  to  be 
understood  that  the  name  is  used  for  the  first  time  in  this  book. 
Barely  two  references  are  placed  after  a  name ;  in  this  case  the  latter 
citation  is  the  more  recent,  and  wiU  be  fonnd  to  pre  all  necessaiy 
information  respecting  synonyms,  which  are  accordingly  omitted 
here. 
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CATALOGUE  OF  INSECTS. 


CiGINDELA  Un. 

purpurea  (Hiv.  Ent.  2, 83,  pi.  14. 

margmalis  Fabr.  El.  1,  240. 
bngilabris  Say.  Exp.  2,  2G8. 

aOfSahris  Kirhy.  N.  Z.  12. 
repanda  Dej.  1,  74. 

hirticoUis  Say.  J.  Ac.  1,  20. 
hirticoliis  Say.  Am.  TV.  1,  411. 

albohirta  Dej.  2,  425. 
12-guttata  Dej.  1,  73. 

Proteus  Kirby.  N.  Z.  9. 
Tulgaris  Say.  Am.  TV.  1,  409. 

obliquata  Dej.  1,  72. 


CASNomA  Latr. 

pennsylvanica  Dej.  1, 172. 
Lebia  Latr. 

divisa. 

concinna  |  Lee.  An.  Lye.  4, 198. 

tricolor  Say.  Am.  Tr.  2, 11. 

pleuritica  Lee,  193. 

furcata  Lee.  193. 

fuscata  Dej.  1,  270. 

^moesta. 

viridis  Say.  Am.  Tr.  2,  14. 

pamila  Dej.  5,  388. 
Ctmindis  Latr. 

^reflexa. 


^  L.  moeita.— >Nigro-«abenea,  nitida,  thorace  capite  pantm  latiore,  transreno,  antiee 
rotundato,  impreasione  traniTersa  anteriore  profunda ;  angutte  marginato,  anguUi 
posticia  rectia  elevatis ;  elytris  tenutssime  stria tia,  strils  punctatis,  interatitiis  planis- 
timis,  3I0  tripunctato:  antennis  nigriA,  coneoloribus.  Long.  .16  unc.  Found  at  Mich* 
ipicotin  on  SoUdago.  Resembles  L.  viridis  (Say)  but  easily  distinguished,  apart  from 
color,  by  the  narrower  and  longer  head,  and  distinctly  punctured  stria;  of  the  elytra. 

'  C.  reflexa.— Pioeo-brunnea,  pilosa,  capite  thoraceque  grosse  confertim  punctatia, 
hoc  latitudine  breriore,  postice  angustato,  angulis  posticis  obtusis  non  rotundatis,  mar- 
gine  lato  Talde  reflexo,  elytris  apice  oblique  sinuato-truncatis,  striato-punctatis,  inter- 
stitiia  planis,  disperse  punctatis,  3lo  punctis  3  mi^usculis ;  antennis,  palpia,  pedibusque 
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Dbobcius  Ban. 
piceuB  Dej.  5,  358. 

Cymmdis  pieea  Lee.  189. 
LiONTCHUS  Schmidt'Go^L 
Bubsulcatus. 

Dramiui  svhi.  Dej,  2,  451. 
latenB. 

Dmmka  laiens,  Lee.  191. 
americanufl. 

Dromiui  Amer.  Dej.  5,  861. 
PsYDRUS  Lee. 

piceus  Lee.  158. 
^  Haplochile  Lee. 
pjrgmflea  Lee.  209. 

Moriopygm.  Dej.  5,  512. 


Cliyina  Bon. 

americana  Dej.  5,  508. 
Dybchirius  Bon. 

sphflBricoHis  Putseys  CUv.  17. 

^apicalifl. 

*  eneolus. 

globulotos  Putt.  CUo.  20. 

*panm8. 

'  lODgulUB. 

Calathus. 

gregariiis  Dej.  8,  76. 
Fristodacttla  Dej. 

adrena  Lee.  217. 


rafo-testaceis.  Long.  *4  anc.  In  sandy  places.  This  species  approaches  Tery  near  to 
the  Bocky  Mountain  one,  which  I  have  considered  as  eribrioollis  (D^.)«  hat  the  head 
and  thorax  are  still  more  coarsely  and  densely  punctured,  and  the  latter  more  nairowed 
hehind ;  the  elytra  are  obliquely  truncate,  in  some  specimens  they  are  rufous  at  base, 
but  have  no  distinct  humeral  spot,  the  interstices  are  flatter,  with  smaller  and  mors 
numerous  punctures. 

*  By  an  error  of  spelling,  I  formerly  wrote  Aplochile. 

*  p.  apicalis.— ^ubelongatus,  nigro^ieneus  nitidus,  clyx>eo  bidentato,  fronte  angulatitt 
leviter  impressa,  thorace  ovali,  latitudine  fere  longiore,  antice  rix  angustato,  elyitrii 
thorace  parum  latioribus,  lateribus  vix  rotundatis,  stria  marginali  ad  humemm  abbreti* 
ata,  tenuiter  striatis,  striis  ante  medium  punctatis,  2P^  7°^  8^  que  ad  apieem  ezaxatis, 
interstitiis  planis  S^o  tripunctato,  antennarum  basi  palpisque  pioeis,  Tel  rofo-pieeis. 
Long.  *12  unc  The  anterior  tibia  have  the  outer  spine  scarcely  longer  than  the  inner, 
and  but  slightly  curved,  on  the  outer  edge  is  a  distinct  tooth,  and  above  it  two  other 
very  obsolete  denticles. 

*  D.  eneolus.— ^neus,  clytris  nitidissimis,  clypeo  valde  bidentato,  fronte  transversim 
profunde  impressa,  thorace  subgloboso,  antice  non  angustato,  lateribus  antice  leviter 
rotundatis;  clytris  fere  parallelia,  apice  rotundatis,  striato-punctatis,  punctis  pon^ 
medium  extemeque  obliteratis,  stria  sutur  aliapice  distincta,  duabusque  aliis  (exteriors 
longiore)  brevibus  exaratis,  marginali  ad  humerum  desinente,  interstitio  3^  tripune* 
tato.  Long.  *15  unc.  Two  specimens.  The  terminal  spines  of  the  anterior  tibia;  sub- 
equal,  scarcely  curved ;  the  outer  edge  with  two  denticles,  the  superior  scarcely  visible. 

*  D.  parvus. — ^This  species  is  only  half  the  size  of  D.  globulosus,  but  like  it  has  a 
transverse  thorax,  narrowed  in  front.  The  clypeus  is  less  deeply  emarginate,  the  frontal 
sulcus  not  so  deep,  the  elytral  striae  and  points  deeper :  the  internal  terminal  spine  of 
anterior  tibiae  only  one  half  the  length  of  the  outer  one ;  the  external  margin  has  but 
one  denticle.   Long.  *09. 

f  D.  longulus. — ^This  differs  from  D.  globulosus,  in  having  the  thorax  subgloboee, 
(the  length  being  equal  to  the  breadth,)  not  narrowed  in  front ;  the  elytra  are  more 
elongate,  the  stris  are  deeper,  and  can  be  traced  to  the  apex,  although  the  points  vanish 
at  the  middle.  The  3>^  interstice  is  3-punctate,  the  9^  stria  profound  at  apex ;  antenna 
fuscous  at  apex  ;  internal  spine  of  anterior  tibia  3-4  as  long  as  the  outer  one,  on  the 
outer  margin,  the  lower  denticle  acute,  the  upper  one  obsolete.    Long.  -11. 
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'PtATTNUS  Ban.  BrutUj  18<5. 
Agonum  Bon,  Khrbyy  1837. 
An^amenug  Bon.  Er.  1837. 


Feronia  deeentis  Say.  Am.  Tr.  2, 53. 

Anehom.  decent  Lee.  221. 

Anekom.  gagaies  Dej.  3, 107. 
depreanuL  ILee,  221. 

Anck.  dep.  Hd.  P.  Ac.  1,  299: 
margmatns. 

Aneh.  marg.  Lee.  221. 
angusdcoUis. 

Aneh.  angui.  Lee.  222. 
czlensicollis. 

Feronia  extens.  Sag.  Am.  Tr.  2, 54. 

Aneh.  extens.  Dej.  3, 113. 
deoorns. 

Feronia  dee.  Sag.  ib.  2,  53. 

Aneh.  dec.  Dej.  3, 115. 
•aboordatiu. 

Agonum  erythropw  Kb.  N.  Z.  28. 
eBpripenziis. 

Ftroma  cup.  Sag.  Tr.  2,  50. 


nitidalas. 

Agonum  nk.  Dej.  3, 143. 
chalceufl. 

Agonum  ch.  Lee.  224. 
cnpreus.     % 

Agonum  cup.  Dej.  5,  735. 
'atratos. 
jcarbo. 
anchomenoides. 

Agonum  anck.  EandaUj  B.  /.  2, 2. 
placidos. 

Feronia placida  Say.  Am.  Tr.  2, 43. 

Ag.  luctuosum  Dej.  3, 172. 
lenis. 

Agonum  lenum  Dej. 
pic^nne  Kb.  N.  Z.  24. 
BQrdens. 

Agonum  aord.  Kb.  N.  Z.  25. 
'^mficornifl. 
retractofl. 

Ag.  retractum  Lee.  228. 
nigriceps. 

Agonum  nig.  Lee*  229. 


*  Eriehaon  calli  this  group  Anchomenns,  and  adds  as  a  reason  that  Flatyna  (Wiedemaa 
1826)  is  a  genns  of  Diptera.  Before  that  time  the  three  BonelUan  genera  were  oonsid- 
tted  distinet,  and  therefore  the  name  was  not  vacant ;  Broll^  having  been  the  first  to 
anite  these  genera,  had  an  nnquestionable  right  to  select  either  of  the  three  names  for 
the  group.  Moreover  the  name  Platynus  is  suitable  for  the  great  majority  of  the 
fpeeieSy  and  the  day  has  long  gone  by  in  science,  when  a  generic  name  may  be  changed 
beeanse  its  meaning  does  not  accord  with  the  characters  of  aU  the  species  denoted  by  it. 

*  P.  atratus. — ^Niger  nitidus,  thorace  rotundato,  latitudine  vix  breviore,  antice  sub- 
sagostato,  basi  utrinque  late  foveato,  margine  depresso,  versus  basin  ang^te  reflexo, 
angnlis  postids  nullis ;  impress,  basalibus  brevibus  distinctis ;  impress,  transv.  poste* 
liore  distincta ;  elytris  thorace  latioribus,  profiinde  striatis,  interstitio  9^  3-punctato. 
Long.  '34.  Very  much  like  P.  melanarius  (Ag.  melan.  Dej.)  but  distinguished  by  the 
•Booth  basal  fovee  and  less  reflexed  margin.  The  elytral  strie  are  smooth  in  one  spec* 
imen,  obsoletely  punctured  in  the  other. 

P.  carbo. — ^Niger,  nitidus,  thorace  rotundato,  latitudine  paulo  breviore,  basi  viz  ro- 
tondato,  angulis  posticis  valde  obtusis,  rotundatis,  basi  utrinque  late  foveato,  margine 
depresso  versus  basin  angustissime  reflexo;  imp.  trans,  posteriore  profunda,  basalibus 
Bdnntis  in  foveis  sitis ;  elytris  thorace  latioribns,  tenne  striatis,  interstitiis  planis,  9^ 
S-pnnctato.  Long.  '35.  One  specimen.  Very  like  P.  (Ag.  Dej.),  with  the  basal 
fovev  deeper  and  more  defined,  the  reflexed  margin  narrower  and  the  margin  itself 
tMckened.    The  base  of  antenna  and  palpi  have  no  tendency  to  become  ferruginous. 

^'  P.  ruficomis.— Elongattts,  nigro-piceus  nitidus,  thorace  fere  piano,  latitudine  Ion- 
giore,  postioe  subangustato,  basi  cum  angulis  rotundato,  margine  versus  basin  anguste 
acateque  refiexo,  non  incrassato,  impress,  basalibus  fe^  nuUis:  elytris  eUipticis  tenue 
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panctifbrmis. 

Ferania  pune.  Say.  Am,  TV.  2, 58. 

Agonum  rufipes  Dej.  8, 173. 
bembidioides. 

Sericoda  hemb.  Kb.  N.  Z.  15. 

Agonum  bemb.  Lee.  227. 
i-punctatus. 

St.  Fm.  Gtrm.  Dej.  8. 170. 
FoECiLUfl  Boru 
lacablandofl  Dej.  8,  212. 

Feronia  lucub.  Say.  Am,  TV.  2, 55. 
ehalcttes  Lee.  381. 

FerwUa  chalc.  Say.  Am.  TV.  2,  56. 
coDTexiooUis  Lee.  288. 

Feronia  eonv.  Say,  I,  L 
°  Fterostiohus  Bon.  Erichs. 
erythropus. 

Feronia  ery,  Dej,  8,  248. 

Platyderus  niiidus  Kb.  N,  Z.  29. 

Piaiydenu  eryth.  Lee.  281. 


mandibnlaria. 

ArgtUor  mand,  Kh.  N.  Z,  SL 
patruelis. 

Feronia  pair.  Dej.  5,  75^. 

Arguiorpetr.  Lee.  M7. 
matus. 

Feronia  mfUa  Say,  Am,  TV.  2, 44 

Adelosia  muta  Lee,  885. 
Laczotii. 

Feronia  Luez,  Dej.  8, 821. 

Fer.  oblongonoiala  Say.  Am.  TV.  4, 
425.* 

Adelosia  Mong*  Lee,  885. 
''orinomiim. 

Chnauue  orin.  Or.  Kh,  N.  Z  81 
punctatiaaJnniB  Rand,  B.  J,  2,  8» 
coracinus. 

Feronia  eorae,  Nm. 
stjgicas. 

Feronia  etyg.  Say,  Am,  TV.  %  41. 


ttriatis,  intentitiiB  planis,  9^  6-panetato,  epipleuriB  palpts  antennisquepieeis,  his  ipiec 
mfls,  pedibuamfo-tmtaeeis.    Long,  *81. 

Variei  with  the  d^  elytral  interstice  8-paiictate.    Twice  the  siae  of  P.  lenla,  and  dit- 
tingulahed  by  the  thorax  narrowed  behind,  baaal  impreisions  indistinct,  the  reflexed 
'margin  broader.    P:  retractus  is  much  smaller,  with  a  wider  thorax  and  deeper  basal 
impressions. 

"  Under  this  name,  following  the  example  of  Erichson,  I  have  grouped  all  the  Ameri- 
can species  of  Dejean's  Feronia,  excepting  the  Poecilos,  whieh  are  soffleientlj  dxstiBet 
by  the  antennae.  In  my  catalogue  of  tiie  Carabica,  I  admitted  as  distinet  genera  nosiiy 
all  the  groups  proposed  by  other  authors,  and  attempted  to  find  natural  characters  for 
them.  What  success  I  haye  had  in  finding  structural  diiforences,  the  reader  may  be 
able  to  judge  by  referring  to  the  work  cited :  suffice  it  to  say,  that  the  chaiaeten  there* 
in  detailed  are  entirely  too  finely  dikwn  for  any  practical  purpose,  and  by  the  progies- 
siTC  Tariation  whieh  accompanies  the  Tariations  of  form  and  sculpture,  plainly  indieste 
the  existence  of  one  extensire  and  natural  genus :  and  fortified  as  I  am  by  the  example 
of  Srichson,  and  the  counsel  of  Zimnlerman,  I  hesitate  no  longer  to  merge  them  lats 
one  group,  under  the  name  quoted  above.  An  attempt  has  been  made  to  separate 
under  the  name  Hypherpes  (Chaudoir)  all  the  species  without  elytral  puncturee.  But  the 
characters  of  this  group  will  be  found  as  ill-defined  as  those  which  have  just  been  sup> 
pressed.  Feronia  laehrymosa  (Nm.)  can  scaroely  be  told  from  adoxa  but  by  the  supexior 
^  sise,  and  the  presence  of  elytral  punctures ;  surely  it  would  be  the  deetruetion  of  aH 
natural  classification,  to  separate  into  different  genera,  two  sneh  closely  allied  speeiet. 

1*  I  have  had  no  opportunity  of  comparing  with  Suropean  specimens,  and  give  the 
species  as  identical  on  the  autiiority  of  Kirby  and  Klug,  haying  in  my  cabinet  an  Oregon 
specimen,  which  has  been  actually  examined  by  the  latter  gentleman.  Dr.  Zimmer> 
man  thinks  it  to  be  different,  and  proposes  the  name  MtptenirionaiiSt  which  moat  ther»> 
fore  be  adopted  if  the  species  prore  distinct. 
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corrmnfl. 


ki  con*  iJ^m  89  S81* 


Fennma  coud.  Say.  Am,  TV.  2, 56. 
•odaltB. 

Feronia  sod,  Lee.  M9. 
"teniut. 
adoziis. 

Feronia  adoxa  Say.  Am.  Trw  8, 46. 

Fenmkt  trudi  Dej.  S,  S24. 
hrtadttm, 

Feronia  fastid.  Dej.  t^  82S. 
Htas  Zieg. 

foveatOB  Lee.  855. 
Ibofxsubus  jK& 
hjperboreiu  Lee.  857. 

iimora  Ajper.  i)^;.  5,  800. 
•eptentriooalis  Zee  858. 
TRLCKAZee. 
angoMata  Zee.  865, 

feronia  ang.  Say.  Am.  TV.  2,  86* 

Amara  ang.  Say.  ib.  4. 
indistincta  Lee.  865. 

i4fliara  indie.  Hd.  P.  Ac.  1,  800. 


depresBa  Lee.  865. 
^AxABA  Latr. 
inequalis,  Kh.  Ni  Z.  89. 
splendida  Hd.  P.  Ac.  1,  800. 
gibba. 

Ceiia  gibba  Lee.  860. 
impancticoUia,  Say.  Am.  TV.  4,  428. 

Feronia  imp.  Say.  ib.  2,  86. 
fijlax  Lee.  862. 
conveza  Lee.  868. 
avida. 

Zabrui  avidue  Say.  J.  Ac.  8, 148. 

Pelar  am.  Say.  Am.  TV.  4,  428. 

Bradytua  av.  Lee.  867. 

Amara  confinie  Dej.  8,  512. 
Pbrcosia  Ztm. 

obesa  Hd.  P.  Ac.  1,  297. 

Feronia  obesa  Say.  Am.  TV.  2,  87. 

Amara  cbeea  Say.  t6.  4,  428. 
CUBTOMOTUS  Steph.  1828. 

Leirtu  Zim.  1882. 
''convexiuacttlns  Steph.  Kb.  N.Z.  85. 
^elongatuB. 


^  P.  tennk. — ^Elongatsf ,  niger  mtidoti  thoimee  cafKte  tIx  lation,  latttadine  pwnm 
farrriore,  quadrmto,  postice  leTiter  angustato,  lateribua  pone^ medium  Binuatis,  angnlis 
potticia  rectis  prominulis,  ban  ntrinque  profnnde  impreiso,  bistriatOr  panotatoque : 
elytria  tenae  striato-panetatis,  intentitio  ^  S-punctato ;  palpis  pedibuaque  rufo-piceia. 
Long.  '82,  )at.  *14.  Readily  known  by  ita  narrow  form :  the  bead  \m  constricted  and 
pmictured  behind  the  eyes :  the  elytral  atris  an  iainter  towards  the  apex,  which  ia  not 
at  all  sinuate. 

^  I  have  merged  into  Amara  the  group  CeHa  (Zim.),  as  it  differs  from  the  typical 
flpeciea  neither  in  habitus  nor  characters,  the  sole  ground  for  separation  being  a  sexual 
diaracter  of  slight  import.  I  haTe  also  replaced  in  the  genus,  Zabrus  sTidus  (Say)  as 
it  has  not  the  ehaxaetera  of  Bradytua,  (to  which  I  formerly  referred  it),  the  tibie  being 
alike  in  both  sexes. 

>*  I  have  a  specimen  which  agrees  perfectly  with  D^ean's  description,  but  the  thorax 
is  more  narrowed  behind  than  in  the  figure  (Icon.  Col.  Eur.  3,  pi.  170,  fig.  2.)  No 
opportunity  for  direct  comparison  haa  yet  occurred.  The  species  is  totally  distinct 
from  the  two  described  by  me  in  the  4*^  toI.  of  the  Annals  of  the  Lyceum. 

>*  C.  elongatua.— Elongatua,  gracilis,  rufo-piceus  nitidus,  thorace  quadrate,  latitudine 
non  breriora,  antice  subangnstato,  lateribus  rotundato,  anguUs  posticis  subrectis,  non 
lotnndatis,  basi  utrinque  bistriato  leriterque  punctato,  elytris  thorace  latioribus,  tenui« 
tar  striatis,  striis  ad  basin  lenter  punctatis.  Long.  '4.  ^  with  the  intermediate  tibis 
strongly  bidentate,  the  mentum  tooth  narrowed  in  front  and  deeply  impressed. 
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ACBODON 

^  subenea. 

AOONODSRUB  Dej. 

pallipes  Dej,  4,  58. 
Anisodacttlub  Dej,' 
nigerrimiu. 
HarpcduB  nig.  Dej.  0,  842. 
Harp.  laHcoOu,  Kb.  N.  Z.  4S. 
baltimoreDBis  Dej.  4, 152. 

EURYTRICHCTS  LeC. 

terminatuB  Lee.  887. 

Ferania  term.  Say.  Am.  TV.  2,  48. 
Harpalus  term.  Dej.  4,  866. 
Harpalus. 

bicolor  Say.  Am.  TV.  2,  26. 

eiythropuB  Dej,  4,  268. 

pleuriticua  Kb.N.Z.41. 

proximufl  Lee.  898. 

herbivagus  Say.  Am.  Tr.  2,  28. 

megacephalua  Lee.  897. 

'*latioep8. 

rufimanua  L^c.  402. 

▼aricomis  Lee.  401. 
6bob.£nu8  Dej.  Lee. 

quadricollis  Lee.  406. 

tibialis  Lee.  406. 

TrechuB  tib.  Kb.  N.  Z.  46. 

lugubris  Lee.  405. 


oordicdlis  Lee.  406. 
ro|i«9tris  Lee.  406. 
Treekutfup.  Say. 
TrechuiJkaripeM  Kb.  N.  Z.  47. 
Aeupalpui  ehngalultu  Dej.  4, 467. 
Stknolophua  Dej. 
ochropezufl  Dej.  4,  424. 
fuligiooBUS  Dej.  4,  428. 

venicolor  Kb.  N.  Z.  46. 
carbonarioa  Lee.  409. 

Harpaliu  earbonariua  Def.  4»  898. 
misellus  Lee  410. 

Aeupalpui  mis.  Dej.  4. 
CHLiBNius  Ban. 
cblorophanttf  Dej.  5,  662. 
aericeiis  Say.  Am.  TV.  2,  61. 
impanctifrons  Say.  ib.  2,  64. 

emarginalugl  Kirby  N.  Z.  23. 
nemoralis />e;. 

tDmentMos  D^.  8,  867:  Lee.  488. 
LoRiCBRA  Latr. 
pilicornis  Gyll  F.  Suee.  2,  46:  Dej, 
2,  298. 
Ctchrub  Fabr. 
>*bUobas  Say. 
Spharodbbub  Def. 
Brevord  Lee.  448. 
Lecontei  Dej.  2,  15:  Lee.  442. 


>7  A.  ■nbienea.— This  spedes  differs  from  the  smaller  and  dark  colored  apedmens  of 
A  rubrica  (Hd)  in  beings  nairower,  and  more  conTOx.  Tbe  tborax  is  scarcely  wider  than 
ong,  and  not  nearly  so  mucb  narrowed  in  front ;  the  two  basal  impressions  on  eaeb  side 
are  deeper,  the  eljtral  stris  are  deeper  and  more  punctured ;  the  color  above  is  dazk 
pieeous,  slightly  bronsed,  antenne  and  feet  testaceous.    Long.  *27. 

^s  H.  laticeps. — Niger  nitidus,  polpis  solum  rufo-piceis,  capite  magno  obtuso,  thoraee 
latitudine  sesqui  breyiore,  lateribus  parum  rotundato,  basi  truncato,  anguUs  postids 
subrectis,  margins  versus  basin  modice  explanato,  cum  basi  obsolete  punetato,  impret- 
sionibus  basalibus  linearibus,  breribus,  linea  longitudinali  distincta :  elytris  thoraee  non 
latioribus  lateribua  subrotundatis,  tenniter  profunde  striatis,  interKtitiis  parum  conrexis, 
tibiis  posticis  et  intermediis  ralde  spinttlosis.  Long.  *8-*5.  $  Elytris  nitidis ;  9  opa> 
ds.    Like  H.  rujltnanutt  but  three  times  larger. 

i*  C.  bilobus.— Purpureo-niger  nitidus,  thoraee  snbtransTerso,  postice  Talde  angus- 
tatOi  oanaliculato,  basi  impresso  punctatoque;  elytris  elong^to-oTsltbns,  pone  basin 
subampUatis,  apice  attenuatis,  profunde  crenato-striatis  »neo-Tiolaeeis,  antennarum 
apice  palpiaque  piceis.    Long.  •5. 

8t.  Ignaoe ;  S  has  the  anterior  tarn  scarcely  dilated. 
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Cakabcs  Zth.  ^  moesta. 

•enatofl  Say,  Am.  TV.  2,  77.  "Butnralia. 

Uneaiopunctalus  DeJ.  Omophrok  Latr. 

Bjlvosos  Say.  ib.  2,  75.  americanam  DeJ.  5,  683. 

"  AganiL  Sayi  Kb.  N.  Z.  65. 

Calosoma  JPoftr.  teaselatam  Say^  J.  Ac,  8, 152. 

calidom  Fabr,  1,  211.  Lecontei  Dej\  5,  582. 

fiigidmn  Kb,  N.  Z,  19.  Elaphbus  Fabr, 

Nbbria  Lair.  "politiu. 

paUipes  Say.  Anu  TV.  2,  .78. 

*  C.  AgaMiL— Niger,  tiioraoe  vtlde  rngoio,  latitadine  paulo  breTiore,  quadrato,  pos- 
tice  leriter  aagnstato,  nuurgine  Teraus  basin  angnste  reflexo,  angulis  basalibus  retror- 
■UD  prodactia,  elytria  thorace  teaqmlationbas  elliptieii,  dense  seriatim  punctatis  foveis- 
qne  param  distinctis  3-plici  serie  impressis.    Long.  '88. 

Kakibeka— Dr.  Stout.  At  flnt  sight  seems  to  be  a  faded  specimen  of  C.  syWosus 
(Say),  bat  the  thorax  is  Tery  mgons,  the  sides  more  narrowly  reflezed,  and  the  basal 
aag^  much  more  prodnoed.  The  scolptore  of  the  elytra  is  similar,  bntmore  distinct. 
It  ia  more  closely  allied  to  C.  tedatns  (Fabr.)f  from  Oregon,  but  the  head  is  less  im- 
pissetd,  and  the  elytra  less  deeply  foreate,  with  the  sides  regularly  but  slightly  round- 
ed, not  atraight  and  narrowed  anteriorly  as  in  C.  taedatus.  Anything  that  I  can  say  ia 
pfaiae  of  the  philosopher  and  gentleman  after  whom  it  is  named  would  be  quite  super- 
fluoua. 

^  N.  moesta.— Depressiusenla  nigra  nitida,  thoraee  latitudlne  duplo  fere  breriore  la* 
teriboa  marginato,  yalde  rotundato,  postiee  yalde  angustato,  oonstrictoque,  angulis  pos- 
tieia  reetis,  antiee  postieeqne  transTersim  profunda  impresso,  punctatoque,  impress, 
baaalibas  profimdis :  elytris  subparallelis  thorace  latioribus  striis  leviter  punctatis,  8^ 
fen  obliterata,  interstitio  S^  5-pan6tato  :  antennarum  apiee  tibils  tarsisque  mfb- 
pieeia.    Long.  •41. 

This  may  be  Kirby's  Helobia  eastanipcs  (which  I  inoonrectly  dted  as  N.  pallipes  Say), 
as  I>r.  Schaum  writes  me  it  is  Tory  like  N.  Oyllenhalii,  to  which  our  insect  has  the 
doacat  rosemblanoe.  My  specimens  haTO  not  the  atris  between  the  eyea  mentioned  by 
Kifby,  nor  are  the  feet  eaataneous:  the  margin  of  the  thorax  is  sometimes  obsoletely 
punctured. 

**  N.  sntnralis.— Elongata  depressa,  nigra,  thoraee  latitndine  fere  duplo  breriore,  lateri> 
boa  marginato,  margine  poetice  latiore,  rotundatoque,  basi  angustato  non  constricto,  an- 
gulia  poatids  obtuais,  basi  truncate,  cum  margine  obsolete  punctato,  antiee  posticeque 
profunde  transrersim  impresso,  elytris  dongatis  thorace  latioribus  obscure  rufls,  sutura 
nigricante,  atriia  le?iter  punctatis  interstitiis  fere  plania,  S^  6>punctato,  antennis  tibils 
tiraisqne  rufo-pieeis  vel  mils.    Long.  '44. 

The  6th  stria  is  less  deep  than  the  others,  but  not  obliterated ;  the  punctures  in  the 
marginal  series  are  more  numerous  than  in  the  preeeding.  Found  on  the  islanda  at 
the  mouth  of  Black  Bay. 

**  B.  politus.-^bscnre  nneus,  politus,  capite  sparnm  punctate,  Tertice  foTeato,  ocd- 
pite  profunde  impreaao ;  thorace  capite  non  latiore  antiee  angulatim  Talde  impresso, 
dein  canaliculato,  disco  utrinque  profunde  foTcato,  ad  latere  apicem  basinque  sparsim 
punctate  ;  elytris  sparsim  punctulatis  foTds  ocellatis  purpureis  4*plid  serie  impressis, 
pcdibus  rufo>Bneis ;  ante-pectore  punctato.  Long.  '84.  One  specimen :  Maple  Island. 
Dr.  Stout. 
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"  pnnctatiaBimiis. 

'nnuatiu. 

roflcariiu  Say.  Am,  TV.  4, 417. 
Blethisa  Ban. 

quadricollis  Hd.  Pr»  Ac,  3. 149. 
l^OTioPHiLUB  DumerU. 

*piinctato8. 

porrectus.  Say.  Am.  TV.  %  4,  418. 
Patrobus  Meg. 

longicornis  Say.  Am.  TV.  4, 421. 
Ferania  long.  Say.  Qnd,  2, 40. 
Pairolnu  ammcanui  JDef.  8,  84. 
Epaphius  Leaeh. 

micans  Lee.  414. 

fiilvus  Lee.  415. 
Bexbidiux  Latr, 

•igillare  Say.  Am.  TV.  4, 487. 
itigmoHcum  DeJ.  5,  88. 

impreflBom  GyL  Ar;..6,  81. 


palndomm  <S!r.  In$.  Germ.  6, 1 78.  D^. 

^  79. 
lacnstre  Lee,  451. 
Odontiux  Lee. 
cozendix  Lee.  452. 

Bembidium  eox.  Say.  J,  Ae,  8, 151. 
nitidulam  Lee,  452. 
Bembidimn  niL  Dej.  5,  84. 
Bemb.  eoxendix  Say,  Am,  TV.  4, 
486. 
OcHTHEDBOxus  Zim,  Lee, 
americMiiis  Lee,  458. 

Bemb,  amerieanum  DeJ.  5,  84. 
salebratus  Lee.  458. 
dilatatufl  Lee.  455. 
antiquiis  Lee.  455. 

Bemb.  antiquwn  D^,  5,  88. 
planatiu  Zee.  456. 


•4  B.  pvnoUtissimTU.— Lete  Tiridi-nnea>,  supra  et  lul^tQS  oonfertistliiM  BubtiUts 
pnnotatus ;  thoraee  *abtraniT«no,  cmpite  non  ukgustiortt,  aatiee  proAiiide  impnito, 
dein  canalicuUto,  'diioo  utrinque  foTeato ;  elytrit  latitudme  Miqui  longioiilnu  poa* 
bftstn  leviter  sinnatUt  foyeia  ocellatia  purpureU  4-pUoi  seiie  impretsis,  spatiiaqae  Icvi- 
gatis  2-pUci  serie  notatis :  pectore  iii«dio  Ueii,  tlbiia  femommqae  baai  tostaeoiB.  Long. 
•27,  Ut.  18. 

Saolt ;  common.  Functaatioii  much  finer  and  more  dense  than  in  B«  rutcariua  (Say). 
The  anterior  laerigated  ipaoe  it  quadrate  and  eztenda  to  the  luture :  the  ndee  of  the 
abdomen  are  lo  finely  punctured  as  to  appedbr  granulate. 

**  £.  sinuatus.—- Lete  TiridiHoneus,  supra  et  sabtus  oonfertissime  subtiliter  punetatos, 
thorace  latitudtne  fere  longiore,  eaptte  parum  angustiore,  antice  profunda  trsnsTertim 
impresso,  canaliculato,  disco  utrinque  foyeato;  elytris  latitudine  duplo  longioribusi 
pone  basin  profundius  8inuatis»  dein  yix  oonspioue  ampUatia ;  foyeis  spatiisque  Is- 
yigatis  sicut  in  prKoedente :  pectore  medio  levi,  tibiis  femorumque  basi  ferrugineis. 
Long.  *31,  lat.  *13.  Fio;  two  specimens.  Narrower  than  the  preceding!  the  punctaras 
of  the  side  of  the  abdomen  are  more  distinct ;  but  still  the  pectora  are  more  elosdy 
punctured  than  in  £.  rusoarius. 

**  N.  punctatus.— Nigro-fBueus,  nitldus  capita  7-stiiato  striis  extemis  latis,  thoiaM 
transyerso,  postice  angustato,  angulia  postiois  rectis,  punctate,  disco  utrinque  Icvi, 
basi  utrinque  foyeato :  elytris  ante  medium  1-foyeatis,  stria  scuteUari  unioa  notatis, 
suturali,  extemisque  8  minus  approximatis  dense  punctatis,  stria  7""*  mox  pone  ha- 
merum,  alteris  yersus  apioem  leyioribus,  6^  solum  Integra;  tibiis  antennarumque  ait 
Sndo  2fo  4fo  qtie  rufeacentibua.    Long.  *2. 

Sise  of  N.  porrectna ;  but  the  atrie  are  more  denaely  punctured,  leaa  obliterated^  and 
the  feet  and  antenne  black.  It  reaemblea  much  N.  confuaua  Leo.  (aemistriatua  Sa/i 
teate  Harria),  but  the  1"*  atria  ia  not  curyed  and  exarate  at  tip,  the  baae  of  the  anten- 
nc  leas  decidedly  pale,  and  the  acutellar  atria  ia  not  double. 
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*  planipennis. 
kmgulus  Lee.  45$. 
patruelis  Lee,  459. 

Bemb.  pair,  Dej.  5,  69. 
Tuiegatos  Lee.  459. 

Bemb.  var.  Say.  Am.  Tr.  2,  89. 
timidiu  Lee.  460. 
renicolor  Lee.  462. 

Noiaphne  variefatuM  Kb.  N.  Z.  58. 
affints  Lee.  462. 

BenA.  affine  Say  Am.  Tr.  1,  86. 

Bemh,faUax  Dej.  5, 189. 

Bemb.  deeijpiens  Dej.  5, 159. 
4-iiiaciiIatiis  Lee.  462. 

Bemb.  eppoeiium  Say.  Am,  Tr.  2, 86. 
'axillaris, 
fiontalis  Lee.  462. 
sakatoa  Lee.  463. 
trepidiu  Lee.  468. 
g«lidu8  Lee.  464. 
niteDfl. 
picipe0  Lee.  465. 

Peryphtu  picipes  Kb.  N.  Z.  54. 


letracoliu  Lee.  465. 

B.  tetraeolum  Say. 

Peryphus  rvpicola  Kb.  N.  Z.  58. 
sabttrictiu  Lee.  465. 
Incidns  Lee.  466. 
transrenalifl  Lee.  466. 

Bemb.  tram.  Dej.  5, 110. 
planus  Lee.  467. 

Peryphus  pkmui  Ed.  P.  Ac.  1, 808. 
niger  Lee.  467. 

Bewh.  nigrum  Say  Am.  Tr.  2,  85. 
nitidtts  Lee.  468. 

Eudromus  nitidus  Kb.  N,  Z.  55. 
Tachts  Sju>eh. 
xanthopus  Lee.  469. 

Bemb.  xanthopus  Dej.  5,  60. 
incnrviis  Lee.  469.  - 

Bemb.  me.  Say  Am.  Tr.  4, 480. 
inoniatos  Lee.  470. 

Bemb.  inom.  Say  tb.  2,  88.. 

Tachytapic^  Kb.  N.  Z.  56. 
Isms  Lee.  472. 

B.  kevum  Say.  Am.  TV.  2,  87. 


*  O.  planipennis.— Depressus,  niger  pernitidns,  thonco  quadnto,  postice  fix  uigos- 
Uto,  uigttlis  poBtioifl  obtusis  non  rotundrntU ,  impretsione  posteriore  profunda,  basi 
Qtrmque  pamm  impretsa,  elytris  puxporeis,  cyaneo-micantibaSy  profimde  striatis,  striis 
ftntice  fubpunctatit,  punctisque  2  imprestis :  antexmarum  basi  pedibosqne  rufis.  Long. 
•19. 

Kaminittiqiiia  RiTer  below  Kakibeka  Falb.  Thia  tpeciee  is  yerj  tixnilar  to  O.  pnipa- 
lascens  Lee.,  but  tbe  basal  ixnpreasion  of  the  thorax  is  single,  and  less  profound ;  the 
■tris  of  the  elytra  are  less  punctured ;  the  9^  and  9^  atrie  are  obliterated. 

1  H.  longulns.— Slongato-oTalis,  rufua,  capite  thoraoeque  punetatis,  hoc  striola 
atrinque  basali,  elytris  apice  oblique  subtruneatis,  sutura  Tix  acuminata,  punctato- 
•triatis,  interstitiis  uniseriatim  sparse  punctnlatis,  macnlis  utrinque5  Tix  eonspicue 
infuacatis.    Long.  '11. 

Narrower  than  the  others ;  outline  regularly  oyal :  tip  of  elytra  more  obliquely 
sbuate  than  in  H.  amerieanus,  but  scarcely  truncate.  The  points  of  the  thorax  are 
more  distant  immediately  behind  the  middle  of  the  disc ;  the  thorax  is  alightly  inAisoat- 
ed  at  the  apex.    Varies  without  any  elytral  spots. 

'1  0.  axillaris.— >Nigpro-ieneuSy  pemitidus,  thorace  oonyexo,  Talde  eordato,  antioe  tIx 
impreaso,  basi  utrinque  1-foTeato,  elytris  Subtiliter  seriatim  punctatis,  punctis  pone 
medium  obliteratiS|  macula  magna  axillari,  tibiis  tarsisque  albicUs.    Long.  '13. 

Sault.  Very  much  like  O.  4-maeulatus,  but  a  Uttle  larger;  the  antenna,  palpi  sad 
liBinora  axe  Uaek,  and  the  punctures  of  the  elytra  rery  smalL 
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Haliplui  LalT.  "diffinis. 

■mericaniu  A\ihi^  21.  "  ftaciventris  Say.  Ex:p.  2,  270. 

"borealis.  cano/tnttf  AM^  120. 

longolos.  Terticalis  Say,  Am.  TV.  2,  92. 

"  nitens.  Aciuus  Leach, 

"cribrarins.  ^ttXernva  Harris.  N.  E,  Farmer, 

DrriBCUB  Linn^  semisulcahu  AM. 

oonflaentuB  (oonfloens)  Say.  Am,  TV.  Htdaticus  Leaek. 

4, 440.  libenu. 

Ooligbuku  Kb,  N.  Z.  75.  DydscusUberus  Say,  J.  Ac.  5, 160. 

**  Cordieri  Avbe\  108.  H,  brunnipennis  Aube\  203. 

HarriBii  Kb.  N.  Z.  76.  nigricoUU  Kb.  N,  Z.  73. 

*  H.  borealti.— Oralis,  rafo-tMtaoeiu  nitidos,  thoraee  pimcteto,  elytris  apice  oUiqiie 
trancatia,  lutura  acuminata,  ralde  ponctato-striata,  intentitiia  apanira  uniaeriatim 
ponctalatis ;  bati  anguste,  lutura,  apice  macuUaqne  utrinque  5nigria.    Long.  '12. 

One  half  larger  tban  H.  americanus,  and  easily  known  by  the  want  of  the  basal  atriola 
of  the  thorax ;  the  base  of  the  elytra  is  blackened  along  the  edge :  the  spots  placed  as 
in  H.  americanns. 

"  H.  nitens.— OtbUb  conTexns,  pallidas  pemitidus,  capite  poetioe,  thoimee  aatice  nigro- 
maenlatis,  hoc  densius  punctato  (grossius  ad  basin)  ante  baain  tranarenun  leriter  im- 
presso,  levigatoqne,  elytris  yalde  punctato^triatis,  interstitiis  nniseriatim  ponctatis, 
sntora  anguatissime,  apice,  guttisque  utrinque  6  minutis  nigris.    Long.  '15. 

Head  finely  punctured,  with  a  smooth  yertical  space.  Elytra  slightly,  but  not  suddenly 
dilated  behind  the  thorax,  then  regularly  nairowed  to  the  tip,  which  is  obliquely  trun- 
cate and  acuminate :  the  disc  is  marked  with  two  spots  at  the  anterior  third  placed 
obliquely  forward  and  outwards,  just  behind  the  middle  2  or  3  nearly  transrersely,  and 
2  or  3  more  obliquely  backwards  and  outwards  at  the  posterior  fourth.  Yaries,  with  the 
posterior  spots  wanting.    St.  Ignaoe. 

**  H.  cribrarius.— Ovalis  oonvexus,  pallida  testaeeus,  capite  postiee,  thorace  antics 
nigro-maculatis,  hoc  apice  bisinuato,  densius  punctato,  basi  grosae  sparse  punctato, 
punctis  transrersim  sub-biseriatim  digestis,  elytris  grosse  punctato^triatis,  interstitiis 
uniseriatim  punctatis,  sutura  anguatissime,  apice  guttisque  6  Tel  7  panris  nigria. 
Long.  *17. 

Very  similar  to  the  preceding,  but  the  points  aboye  and  beneath  are  larger.  The 
elytra  are  less  attenuated  behind  the  dilated  part,  the  sides  being  nearly  parallel. 

**  I  found  the  elytra  of  a  9 1  i^i^d  haTc  seen  perfect  specimens  from  Lake  Huron. 
It  is  smaller  than  D.  Harrisii,  the  oblique  yellow  band  at  the  tip  of  the  elytra  is  rery 
distinct,  the  sulci  terminate  at  }  firom  the  apex,  and  are  not  confluent.  In  the  latter 
species  the  9  has  smooth  elytra. 

**  D.  diffinia.  —  Elongato-ellipticus  antice  rix  angustatus,  supra  nigro-oliTaceus 
nitidus,  labro  clypeo  capitis  macula  angulata,  thoracis  margine  toto,  elytronim  lateribus, 
corporeque  subtus  toto  testaceis,  abdomine  utrinque  Tix  inAiscato;  lobia  metaatemi 
postiee  divergentibus,  apice  acute  rotundatis.    Long.  1*15,  lat.  *61. 

S  elytris  3*seriatim  punctatis,  punctis  pone  medium  paucis  dispersis. 

Eagle  Harbor.  Mr.  BathTon.  Form  of  confluens,  but  only  one  half  the  size.  The 
sides  of  the  thorax  scarcely  rounded,  the  poaterior  yellow  margin  acarcely  wider  in  the 
middle  than  at  the  angles. 

**  Varies  with  the  posterior  margin  of  the  thorax,  narrowly  testaceous. 
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"fascicoIUs  Harris  N.  E,  Farmer  f 
zonatiu  *■**  AM,  214. 
C0LTMBETE8  CUnrtUU, 
lealptilis  Harris  L  c. 

triseriaius  Kb.  N.  Z.  7S. 
"binotatos  Harr,  l.  c.  t 

macvlieoUis  Aube,  245. 
agilis  AvU,  254. 
II.TBII78  Er. 
*plearitica8. 
[ncipes  Kb.  N.  Z.  71. 
A0ABU8  Er. 
^angiutos. 


erythropterns  Aube^  805. 

Colymbetes  ery.  Say.  Am.  TV.  8, 95. 
striatos  ilti5^,  805. 

Calymb.  strL  Say.  Am.  TV.  2,  97. 

Agahus  arctus  Mels.  P.  Ac.  2,  27. 
*^paraUelu8. 
obtosiu. 

Colym.  obL  Say.  Am.  TV.  2,  99. 
nitidus  f  Say.  2,  98. 

Agahus  gagates  AM,  806. 
stagninufl. 

Col.  stagrL  Say.  Am.  TV.  2,  100. 

Agabus  striola  Aub^,  808. 


"  This  specief  is  more  narrowed  anteriorly  than  its  European  analogue,  and  wants 
the  narrow  rufons  line  at  the  base  of  the  thorax ;  moreorer  the  9  has  the  external  basal 
portion  of  the  elytra  more  densely  and  distinctly  punctulate. 

^  I  know  not  whether  Dr.  Haixis'  name  is  published.  In  case  it  is,  Anbe's  C.  binota- 
tus  (p.  247,  a  West  Indian  species)  must  fall.  I  have  the  less  hesitation  in  giving  our 
species  as  identical  with  the  Mexican  C.  macolioollis,  as  I  found  at  the  Rocky  Mountains 
numerous  specimens,  which  do  not  differ  from  those  obtained  at  the  north.  Mr.  Melly, 
from  actual  comparison,  also  informs  me  that  it  is  identical. 

*  L  pleuiitieus.— Angustior  oblongo-ovalis  convexus,  postice  suboblique  attenuatus, 
supra  eneus,  minute  reticulatus  Opacus,  'capite  in  vertice  binotato,  anticeque  rufo,  elytris 
pone  basin  vix  dilatatis  subparallelis,  pone  medium  gutta  oblonga,  alteraque  yersus 
a^eem  pallidis,  epipleuris  pedlbusque  piceis,  yel  rufo-piceis.    Long.  lat. 

Narrower  than  I.  biguttulus,  less  dilated  behind,  the  sides  of  the  elytra  being  almost 
parallel  for  nearly  }  of  their  length,  then  gradually  attenuated  to  the  apex ;  the  irregu- 
lar  series  of  points  are  more  distinct  behind  the  middle. 

I.  pidpes :  What  I  consider  as  this  species  is  much  smaller,  narrower  and  less  convex 
than  I.  biguttulus,  the  thorax  less  abbreviate,  somewhat  rounded  on  the  sides ;  elytra 
neariy  parallel,  and  less  suddenly  attenuated  at  the  tip ;  the  confused  rows  of  points 
are  more  distinct.   *My  specimen  is  immature,  and  the  body  is  rufo-piceous. 

^  A.  angustus.— Depressus,  ang^ste  ovalis,  postice  suboblique  attenuatus,  niger 
8uboi>acns,  capite  subtiliter,  thorace  elytrisque  grossius  reticulatis,  illo  margine  anguste 
depresso,  lateribus  ante  medium  rotundatis,  angulis  posticis  acutis  subproductis,  ore 
satennis,  palporumque  basi  ferrugineis.    Long.  lat. 

Very  distinct  from  its  large  size  and  peculiarly  shaped  thorax.  The  rows  of  impress- 
ed points  on  the  elytra  are  distinct,  and  the  reticulations  become  finer  at  the  apex 
and  margin. 

*^  A.  parallelus. — S  9  Elongato-ellipticus  depressus,  niger  nitidus  subtilissime  retic- 
ilato-strigosus,  capite  antice  vix  ferrugineo,  antennis  palpisque  ferrugineis.  Long.  *88, 
Ut.-2. 

Difiers  from  A.  striatus  in  being  more  elliptical,  the  two  ends  being  similarly  rounded, 
sod  the  elytra  quite  parallel  for  the  greater  part  of  their  length ;  the  head  is  wider  and 
the  thorax  less  narrowed  in  front.  The  reticulations  are  a  little  more  evident  than  in 
that  spedet. 
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tSBiiiatiis  AM^  311.  Colymh.  inL  FiAr.  1,  S67. 

Colynbetes  Um.  Harm  N.  E>  F.t  Colymb.  vemaUis  S.  Am.  TV.  2,98. 

ambiguuB.  CaptaL  $ernpalpii  Say»  t6. 4,  44S. 

Colymb.  amb.  Say.  Am.  Tr.  2,  96.  Laocophilub  Leach. 

Ag.  infiucattts  Aube^  830.  macalosiu  Say.  Am.  Tr.  2,  100. 

punctulatiis  AfMj  332.  americanns  Aube,  442. 

eemipuQCtatua.  Hydropobus  Cknrville. 

Col.  iemip.  Kb.  N.  Z.  69.  panctatus  ASbi^  471. 

fimbriatus.  Laccoph.  puncL  Say.  Exp.  2,  271. 

Ag.  reticuUUusH  Avhd^  335.  cuspidatus  Germ;  Avbe,  477. 

tristis  Aube^  356.  Hggrotus  pmtuUUus  Mels.  P.  Ac 

bifarius.  2, 29. 

Cotynib.  Inf.  Kb.  N.  Z.  71.  *  sericeos. 

COPELATUS  Er.  *  coDsimilifl. 

ChevroUkdi  AM^  389.  affinis  Say.  Am.  Tr.  2,  104. 

COPTOTOMUB  Say.  nanus  Aube^  504. 

interrogatufl  Avbe^  893.  **  12-lineata8. 

similis  Khrby  N.  Z.  68. 

^  H.  8eric,ea8.— -OvftliB  conTexiascnlas,  confertissime  punctulatas,  densina  fnlvo- 
pubeBcens,  rufuB :  clypeo  late  marginatOi  thorace  lateribuB  obliqaiB  rectU  cum  elytrii 
angulum  obtasiBBixnum  fonnantibuB,  antice  posticeque  anguBte  nigrieante;  eljtrii 
atro-bronneiB,  lineU  4  plus  minoBve  interruptiB  margineqae  lato  femigineiB,  hoc  pone 
mediam  blmacttlato.    Long.  *18. 

^  nitidiuBculuB,  pube  minuB  longa,  tborace  Bubtlliter  ptinctato. 

9  opaca,  pube  longiore,  tota  BubtiliBaime  punctata. 

The  interrupted  lines  hare  not  a  tendency  to  coalesce  into  £ueiB,  as  tn  H.  pubipen- 
niB  (Aub^),  from  which  it  is  easily  known  by  the  longer  pubescence  and  finer  paneta»> 
tion ;  the  body  is  less  attenuated  behind,  and  a  little  more  conrex.  The  thorax  ti 
much  more  narrowly  margined,  and,  when  viewed  sideways,  forms  a  rery  slight  angle 
with  the  margin  of  the  elytra. 

^  H.  consimilis.— >  Oralis  conTe^ciusculus,  postice  modice  attennatos,  eonfertissime 
punctulatus,  breviter  dense  fuWo-pubescenB,  fermgineus,  clypeo  late  marginato,  thoraet 
lateribus  obliquis  rotundatis,  cum  elytris  angulum  obtusissimum  formante,  antice 
posticeque  infuscato ;  elytris  atro-brunneis,  margine  faaciis  2  irregnlaribuB  Bomcnlaque 
apicali  ferrugineis.    Long.  "18. 

^  capite  thoraceque  nitidulis,  hoc  dlstinctius  punetato  differt. 

Spots  as  in  the  last,  but  confluent  into  bands  ;  from  H.  pubipennis  disttnguished  by 
the  rounded  and  more  narrowly  margined  sides  of  the  thorax. 

^  H.  12-Uneatus.^-  Elongato-OTalis  minus  conrexus,  omnium  subtilissime  alntaoevs, 
sparsimque  punctulatus,  subtus  niger,  supra  testaceus,  Tertice  nigro  bimaculato,  thorace 
lateribus  subrotundatis,  cum  elytris  angulum  formantibus,  postice  Tix  transrefsiiB 
depresso  nigro  bimaculato,  elytris  versus  apicem  oblique  attenuatis,  sutura  Uneolk 
utrinque  6  maculisque  2  sub-marginalibus  nigpris ;  antennanim  basi  palpis  pedibasqot 
testaceis.    Long.  -17. 

^  elytris  apice  integro  vix  obliquo. 

9  elytris  apice  truncate,  fere  bidentato. 

LeB  Ecrits.    Thorax  bisinuate  at  base,  external  angles  not  at  all  rounded  or  obtoae ; 
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'picatiuiSrfty  t5.  68.  'tenebrosiu. 

panllelns  Say.  J.  Ac.  3, 15B.  ^  pubemlus. 

Kh.  JVl  2r.  67.  'caliginooiia. 

tn/Mn^ttf  Say.  Am.  Tr.  4,  445.  *  tartaricos. 

niger  Say.  %b.  9, 102.  "'Tarians. 

modestui  Avbi^  517.  discicoUis  Say.  Am.  TV.  4, 446. 

in  some  spedmens,  betides  the  basal  spots  there  is  an  oblique  black  line  towards  the 
margin.  The  3*^  and  6/^  elytral  lines  alone  attain  the  base ;  at  the  tip  they  are  gradu- 
ally shorter  externally,  and  the  A^,  5^,  and  ^  are  united.  Seems  allied  to  H.  frater 
Steph.  (Conf.  Aube,  528).  Were  it  not  for  the  obsolete  punctures  and  yellow  head,  it 
would  be  H.  Ifleyis,  Kirby,  N.  Z.,  68. 

*  I  must  give  Ktrby's  species  as  distinct,  although  Dr.  Schaum  tells  me  their  Euro- 
pean analogues  are  considered  identical,  lineellus  being  a  9  TAriety  of  picipes.  I  haye 
both  ^  9  of  our  species,  each  agreeing  with  its  opposite  sex  in  sculpture,  and  differ- 
ing only  in  lustre,  the  S  being  shining,  the  9  opaque. 

^  H.  tenebrosus.^-Blliptico-oTalis,  minus  convexus,  niger  subtiliter  pubescens,  mi- 
nus dense  subtiliter  punctatus,  capite  antice  posticeque  obsolete  ferrugineo,  thorace 
Talde  transTerso  lateribus  obliquis  leriter  rotundatis  obsolete  ferrugineis,  cum  elytris 
angnlis  non  formantibus,  disco  obsoletius  punctate :  pedibus  obscure  ferrugineis. 
Long.  '17. 

Besembles  H.  americanus,  but  is  darker  colored,  and  less  conrex ;  the  punctuation 
of  the  thorax  is  less  distinct  in  the  middle,  that  of  the  elytra  less  dense ;  there  are 
traees  of  a  stria  }  way  between  the  suture  and  margin. 
S  pube  breviore  indistincta  puncturaque  sparsiore  differt. 

^  H.  puberulus. —  Elongato-ovalis,  minus  conyexus,  niger  minus  dense  punctatus 
pubesoens,  thorace  lateribus  rotundatis  cum  elytris  angulum  formantibus,  disco  minus 
punctato,  elytris  parallelis,  apice  oblique  attenuatis  ;  antennis  palpis  pedibusque  rufis. 
Long.  '12. 

Resembles  the  two  next,  but  is  narrows,  a  little  more  oonyex,  the  posterior  angles  of 
the  thorax  are  somewhat  obtuse,  and  the  sides  form  an  angle  with  the  elytra. 

*  H.  caliginosus. —  Oralis  minus  convexus  niger  nitidus,  minus  subtiliter  punctatus, 
sparseque  pubescens,  thorace  lateribus  obliquis  yix  rotundatis,  disco  obsoletius  pune- 
tato;  elytris  basi  vix  conspicue  angustatis,  apice  oblique  attenuatis:  antennis  palpis 
pedibusque  rufis.    Long.  '14. 

More  couTex  than  the  following,  less  parallel  and  more  acute  behind :  the  punctures 
of  the  elytra  are  much  larger  and  more  distant. 

^  H.  tartaricus. —  Oralis  fere  elUpticus,  depressiusculus,  niger  minus  dense  subtilius 
punctatus,  sparseque  pubescens,  thorace  lateribus  obliquis  yix  rotundatis,  disca obsole- 
tius punctato,  basi  depressa,  elytris  parallelis,  apice  subrotundatim  attenuatis,  anten- 
nis palpis  pedibusque  rufls.    Long.  *14. 
i  nitidus:  9  subtiliter  alutacea,-opaca. 

'^  H.  yarians.—  Oyalis,  modice  elongatus  minus  dense  punctatus,  yix  conspicue 

pubescens,  thorace  nigro,  punctis  in  disco  sparsioribus,  lateribus  rectls  subobliquis,  cum 

elytris  angulum  obtusum  formantibus ;   elytris  lateribus  parum  rotundatis,  apice  yix 

oblique  attenuatis,  antennis  palpis  pedibusque  testaceis.    Long.  *12. 

a  Capite  elytrisque  testaceis,  his  margine,  maculaque  communi  pone  medium  piceiB. 

P  Capite  rufo,  elytris  nigro-piceis,  yersus  basin  indeterminate  piceis. 
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**  luridipeniiifl.  Gtbxkub  £m. 

"  DOtabilis.  affinu  AM^  669. 

"oonoideufl.  patraelis. 

^OToideufl.  eonfonnis  De; . 

**8uturalis.  venAti^tf  iiti5^  673. 

"dispar.  i           Tentralis  ^6.  iV:  Z.  80. 


Brery  intermediate  rariety  occun :  a  is  more  eommon  on  the  south,  $  on  the  north 
of  the  lake. 

*i  H.  luridipennis. — Elliptico-OTalis,  subdepressus,  niger  dense  snbtiliter  punctatns 
breriterque  pubesccna,  capite  antice  posticeqae  fermgineo,  thoraee  lateribns  obliqnis, 
rectis,  anguste  femigineis,  disco  sparsius  punctnlato,  eljtris  apiee  yix  oblique  attcnuatis 
fulris ;  antennis  palpis,  pedibusque  rufis.    Long.  *17.    Eagle  Harbor. 

**  H.  notabilis. —  Elongato-ovalis,  antice  obtusus,  postice  oblique  attenuatns,  nigro- 
piceus  pubescens,  capite  punctulato,  antice  posticeque  testaceo,  thoraee  dense  punctn* 
lato,  obsoletias  in  disco,  basi  obsolete  depressa,  lateribns  Talde  obliquis  rotunda^ 
elytris  elongatis,  confertissime  subtiliter  punctatis,  piceis,  margine  pallidiore,  anten- 
nis tenuibus,  cum  palpis  pedibusque  rufis.    Long.  *21.    One  specimen,  Black  Bay. 

**  H.  conoldeus. —  Elongato-obconicus,  nitidus,  capite  rufo,  thoraee  nigro,  lateribos 
mils  obliquis  leviter  rotundatis,  basi  utrinque  oblique,  non  sinuate,  obsoletius  punctula> 
to,  ad  latera  parce  punctate,  lineaque  punctorum  ad  apicem ;  elytris  parce  punctatis, 
rufo-testaceis ;  antennis  minus  tenuibus  cum  palpis  pedibusque  testaceis.    Long.  *2. 

^  antennis  articulis  3—6  dilatatis,  compressis.    One  specimen.    Eagle  Harbor. 

M  H.  oToideus. — Conrexus,  utrinque  modice  attenuatus,  subtus  nigro-piceus,  supra 
ochraceus,  capite  infuscato,  macula  rerticali  pallida,  thoraee  breri  lateribns  obliquis  riz 
rotundatis,  cum  elytris  angulum  obtusum  formantibus,  basi  infuscato,  sparsim  snbtili- 
ter punctulato,  punctis  majoribus  ad  basin  et  latera  interjectis,  aliisque  densioribus  ad 
apicem  transversim  ordinatis ;  elytris  minus  sparsim  punctatis,  stria  suturali  vix  im- 
pressa,  sutura  antice  Isvigata :  antennis  palpis  pedibusque  feirugineis.    Long.  'IX 

5  femina  paulo  nitidior.    Eagle  Harbor. 

**  H.  suturalis. —  Ovalis  modice  oonvexus,  postice  leriter  attenuatns  subtna  nigar, 
undique  densius  minus  subtiliter  punctatus,  capite  testaceo  ad  oeulos  infuscato  thoraee^ 
lateribns  obliquis  parum  rotundatis  cum  elytris  yix  angulatis,  testaceo  basi  apiceqoe 
anguste,  medioque  triangulariter  nigro,  punctis  ad  basin  et  apicem  densioribus,  trans- 
rersim  ordinatis;  elytris  lateribns  tIx  rotundatis  ad  apicem  suboblique  attennatis, 
fuscis,  margine  basali  lateralique  'cum  apice,  sutura  lineisque  1  Tel  2  anticis,  antennis 
pedibusque  testaceis.    Long.  *18. 

At  first  sight  seems  to  be  a  Tariety  of  the  preceding.  It  is  less  oonyex  and  less  nar- 
rowed in  front.  The  points  of  the  elytra  at  the  base  are  unequal,  but  at  the  apex 
they  become  more  dense  and  equal. 

M  H.  dispar.— Regulariter  elliptico-oTalis,  minus  conyexns,  subtus  niger,  supra  eum 
antennis  pedibusque  ferruginous  nitidus,  capite  thoraceqne  dense  subtiliter  punctatis, 
hoc  punctis  ad  basin  et  apicem  transversim  densioribus,  lateribns  obliquis  leyiter  rotunda- 
tis, cum  elytris  (lateraliter  yisis)  angulum  obtusum  formantibus ;  elytris  apice rotondatim 
attenuatis,  sparsim  subtiliter  punctulatis  et  minus  subtiliter  sat  dense  punctatis,  pne- 
cipue  ad  apicem.    Long.  '15. 

Some  of  the  scattered  punctures  at  the  base  of  the  elytra  haye  a  tendeney  to  form 
three  distant  longitudinal  bands,  the  first  being  near  the  suture. 
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latenlu.  cinctus. 

minutiu  Unn^^  AM,  683.  Elmis  Latr. 

rerolTens.  bivittatus  Dej\  C4U. 

circomnang.  Limnius  lUiger. 

duplicatofl.  "  faadditas. 

longiuflciiliis.  Htdrochua  GerviL 

anatis  Say.  Am,  Tr.  2, 108.  scabratus  Muls.  An.  Lugd-  1, 378. 

nee  Kb.  N.  Z.  91.  gibbosus  Mela.  P.  Ac.  2,  99. 

Sayi  Aube,  699.  rufipes  MeU.  Und.  100. 

DiNRtTTES.  Htdrjsna  Kug. 

y«imili«  Aube,  778.  tenuis. 

■ 

Gyr.amerieanus  S.  Am.  Tr.  2, 107.  Ochthebius  Leach. 

Cyelintu  assim.  Kb.  N.  Z.  78.  "  cribricoUis. 

discolor  ^u5/,  778.  "nitidus. 

Cydous  labratas  MeU.  P.  Ac.  2, 29.  Hblophorus  Fabr. 

Hetekocerus  Fidtr.  ""oblongns. 

Tentralis  MeU*  P.  Ac.  2,  98.  "^  lacustru. 

undatus  Mels.  t&id.  2,  98.  lineatus  Say.  J.  Ac.  3,  200. 

angulatus.  apicalis. 

apicalis.  nitidtis. 


*'  L.  fSutiditas. — Fosco-sneut,  thoraee  eonrexo,  pubescente,  minus  dense  punctato, 
Uteribtts  rectii,  marginatiSf  basi  media  producto,  emarginatoque,  angulis  postieis  acutis, 
ntrinqae  ad  basin  impresso ;  elytris  striato-punctatis,  interatitiis  snbtiliter  punctulatis 
breriter  flaTO-pabescentibua  yitta  utrinque  lete  flava  ad  humeram  paulo  dilatata.  Long. 
*11.    Maple  Island. 

*^  0.  cribricollis. — ^^neo-testaceos  margine  pedibusque  pallidioribus,  thoraee  lateribus 
rotnndato  basi  bisinuato,  grosse  punctato,  canaliculato,  lineaque  arcuata  utrinque  ante 
medram ;  eljtris  punctato-striatis.    Long.  "08.    Eagle  Harbor. 

**  O.  nitidns.— ^neo-niger,  pemitidus,  thoraee  lateribus  rectis  basi  utrinque  obliqua, 
angulis  anticis  productis  apice  rotundatis,  profunde  canaliculato,  antice  utrinque  bifo- 
veato  fovea  externa  majore,  basi  utrinque  fovea  parva,  et  ad  angulos  posticos  fovea 
magna  exarata,  elytris  punctis  discretis  majusculis  seriatim  positis ;  antcnnis  pedi- 
busque testaceis.    Long.  *07.    Eagle  Harbor. 

*^H.  oblongus. —  Elongatus,  parallelus,  testaceus  capite  obscure  virldi,  subtiliter 
pnnctato,  thoraee  lateribus  rectis  basi  utrinque  obliqua,  apice  fere  truncata,  obsolete 
punctulato,  lineis  intermediis  fere  rectis ;  elytris  apice  rotundato-subtruncatis,  profunde 
crenato-striatis,  gutta  parva  nigra  versus  medium  utrinque  ornatis.  Long.  '23.  Eagle 
Harbor. 

**  H.  lacustris.— -  Oblongus,  supra  obscure  testaceus,  capite  viridi  thoraceque  granulis 
minus  elevatii  dense  adspersis,  hoc  lateribus  vix  rotundatis,  basi  utrinque  sinuato, 
angulis  anticia  prominulis,  lineis  6  fortiter  impressis,  intermediis  valde  curvatis,  elytris 
pone  medium  vix  oblique  attenuatis  fortiter  crenato  striatis,  interatitiis  5^7°^^  que 
dorso  paulo  acutis ;  utrinque  versus  medium  guttis  1  vel  2  fuscis  signatis.  Long.  '23. 
Eagle  Harbor. 

15 
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•ffinis. 

*scaber. 
Htdrophilus  Fdbr. 

glaber  HhiL  CoL  7,  298. 

lateralis  F.  El  1,  261. 
ntmtoitf  Say.  J.  Ac.  8,  208. 

obtosatos  Say,  J.  Ac  8,  202. 
La6cobiub  Leach.  Er. 

puDctatus  MeU,  P.  Ac,  2, 100. 
HT0ROBIU8  Leach, 

C§  Peumtpmum  SoL) 

lacustris. 

perplezuB. 

nebulomis. 
HydrophUus  neb.  Say,  Exp,  2, 277. 
Ctclonotum  Dej.  Muls, 

sabcupreum. 

HydrophUus  $ubc.  Say,  J,  Ac,  5, 
189. 
Ceroyom  Leach, 

mundam  Mels,  P.  Ac.  2, 102. 

ambiguum. 

dttbium. 

▼agans  {Crytopleurum  MuU,) 
Necrophorus  Linri^ 

hehes  Kb,  N,  Z,  97. 


wbiodlfis  Say. 

var.  BdaUKh.  N.  Z.  98. 

A-maculatus  Dej.  CaL 
pygmenft  Kb.  N.  Z.  98. 
Telotiniifl  Fabr.  El.  1,  834. 
SiLPHAUnn^ 

americana  Hand S.  NaL  S,  570. 

• 

var.f  Oiceoptoma  affine  Kb.N,  Z. 
108. 
iiieqaa]i8F.£Z.I,840. 
lapponica  Ub^  Fabr.  EL  1,  888. 
caadata  Say.  J,  Ac  8, 192. 
Catops  Fabr, 
"  termiuans. 
Cefhemnium  Mailer. 
Mmqalodmrub  Steph. 

SCTDM^NUB  LaJtT, 

BubpuDCtatas. 

piloficollis- 
Bryaxib  Esioch. 

propinqua. 

loDgnla. 
Falagria  Leach. 

diasecta  Er,  49. 
var,  erythroptera  Mels,  P,  Ac. 


**  H.  Bcaber.— iBneo-niger,  eapite  thontceque  gnnulis  dense  scabroais,  hoc  ben  an- 
g^stato,  lateribos  late  excavato,  dorsoque  foTeato,  lineis  5  impressifl,  intermediis  ainoa- 
tis,  elytris  pone  basin  sensim  ampliatis,  versus  apicem  oblique  attenuatis,  crenato- 
striatis,  basi  bicarinatis,  pone  basin  oblique  impressis,  interstitiis  pone  medium  altena- 
tim  tuberculatis.    Long.  '13. 

The  third  and  fifth  interstices  have  each  three  tubercles,  the  anterior  one  being  small : 
the  seventh  has  two,  and  the  ninth  a  very  slight  elevation.  The  stris  are  deeper 
towards  the  margin  than  at  the  suture. 

^  C.  terminans.—  Ovatus  minus  convexus,  niger  opacus,  dense  pubescens,  mguloso- 
punctatus ;  thorace  antice  angustato,  lateribus  rotundato,  basi  utrinque  sinuato,  angolis 
postids  subacutis,  elytris  stria  suturali  valde  impressa,  pedibus  fuscis,  antennis  apice 
parum  incrassatis,  apice  summo  flavo,  basi  testaceo.  Long.  *15.    Pic :  under  old  carrion. 

$  tarsi  anticif  dilatati ;  tarsi  intermedii  articulo  1  ™o  elongato  dilatatoque. 

^  This  species  is  the  analogue  of  the  European  C.  minutissimum ;  it  is  no  larger 
than  a  Trichopteryx :  I  found  but  a  single  specimen  on  St.  Joseph's  Island,  and  al- 
though it  was  safely  secured  in  a  bottle,  it  was  not  there  by  the  time  I  reached  camp. 
I  therefore  forbear  naming  it,  merely  directing  the  attention  of  future  explorers  to  this 
very  interesting  species. 
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HoMALOTA  Man.  Er. 


pallipes. 
fiaTicansl 

polita  lfe2f.  P.  Ae.  2, 31. 
attenuala. 
dichroa  Er.  107. 
rabnconiis. 
dnbitans. 
itricta. 
davifer. 

Eyidipenius  J^r.  129. 
OxTPOBA  Man. 
ngnlata  Er.  146. 
tDq>is  Mels.  Ms. 


Albochara  Cfrav. 

lobripenius. 

nidda  Grav.  Me.  97;  Er,  168. 

molesta. 
Gtaophjcna  Man. 

amanda. 

beUula. 

•ocia^r.  189. 

oomucnla  Er.  189. 
EuRTirsA  Er. 

semiflaya. 
MtlljENa  Er. 

tenniuans. 
CoNihtvs  SUpk. 

crassns  Er.  222. 
Tachyfobus  Grao. 

jocotms  Say.  Am.  Tr.  4,  466. 
arduus  Er.  237. 


brunneuB  Er,  CoL  March,  1,  896. 
faberSay.  1. 1.  468. 

punctolatus  MeU.  P.  Ac.  2, 32. 
Tacrixus  Orav. 

Tentriculus  Er.  920. 
gibbulus  Er.  252. 

luridus  Er.  920. 

hybridiu. 

puncticoUis. 

fimbriatus  Grav.  Afte.  191 ;  Er.  258. 

picipes  £r.  257. 

fumipennis  £r.  921. 
axillaris  Er.  261. 

obscurus. 

oonformis. 
OusTHiERUs  Dej.  Er.  843. 

**  laticeps. 

"nitidiu. 
BoLETOBius  Leach. 

longiceps. 

obsoletiw  Er.  922. 

cinctus  Er.  278. 

pygmaeus  Man.  Brwh.  65 ;  Er.  280 ; 
922. 
Mtcetoporus  Man. 

locidin. 

americanus  Er.  285. 
Othiub  Leaeh. 

macrocepbalus  ?  Er,  297. 

ISBVIS. 

Xantholinus  Z>aAi. 
obsidianiu  Mels.  P.  Ac.  2,  84. 

americanus  Dej.  Cat. 
cephalus  Say.  Am.  Tr.  4,  452. 

consenianeus  Er.  326. 
hamattts  Say.  Am.  Tr.  4,  453. 


*  O.  laticeps.-*  Raftit  nitidos,  eapite  nigro  postice  loTiter  pareias  punctato  thoraee 
non  angnstiore,  hoc  basi  leriter  angostato,  angulia  posticis  rectis,  paulo  impreMis,  elytrit 
leriter  ttriatis,  abdomine  fuco,  sapra  sat  dense  punotulato.    Long.  '28.    St.  Ignace. 

*''0.  nitidus.— 'Rnfos  nitidos,  eapite  nigro»  postice  punctulato  thoraee  sesqui  angus- 
tiore,  hoc  basi  tIx  angostato,  angalis  posticis  rectis  paulo  impressls,  elytris  nigris  stria- 
tis,  abdomine  rofo,  snpra  dense  minus  subtUiter  punctato.  Long.  *22.    Bagle  Harbor. 
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obflcnms  IBr.  880. 
var.  corvinus  DeJ,  Cat 
Staputlinub  Un, 

villosiiB  Grav,  Mic,  160;  Er.  849. 
Philonthus  Leaek, 

cyanipennb  Er,  488. 

nneus  Nord,  Symb,  81.  Er.  487 ;  928. 
Harrim  MeU,  P.  Ac.  2,  85. 

melancholicus. 

spareus. 

promtns  Er.  929. 

Btygicufl. 

debilis  Er.  Col.  March.  1,  467. 

inconspicuuB. 

morulua. 

Yapidus. 

lomatus  Er.  482. 

conson. 

curtatns. 

brunneua  Er.  486. 

lugens. 

aterrimus  Er.  492. 

egenns. 

gratas. 
QuKDius  Leat^.  Er. 

obacurus. 

oordcalis. 

mono. 

perspicax. 

arboricola. 
OxYPORUS  Fdhr. 

vittatas  Grav.  Mkr..  195 ;  Er.  558. 
Lathrobium  Grav. 

ZimmermanL 

simile. 

concolor. 

nignim. 

longiusculum  Gr.  ilicr.  181 ;  Er.  597. 
LiTHOCHARis  Dej. ;  BoM. 

oonfluens  Er.  615. 


SuKius  Leach.  Er. 

longiasculus  Er.  648. 
P^DERUB  Grao. 

littorariiu  Gran.  Man.  142 ;  Er  656. 
Stenub  Latr. 

Juno  Fabr.  EL  2,  602 ;  Er.  694. 

stygicufl  Er.  698. 

Idgens. 

longicollis. 

plantfrons. 

biaulcatiu. 

egenofl  Er.  698. 

simplex. 

terricola. 

stromosuB. 

punctatus  Er.  744. 

EViEBTHBTUS  GrWK 

americanus  Er.  747. 
Bledius  Leach. 

ruficornis. 

annularis. 

divbus. 
Plattbtetrub  Man. 

americanus  Er.  784. 
OxYTELUB  Grav. 

miaellus. 
Trogophlobub  Man. 

planus. 

"Ai^s. 

pumiius. 
Amthophaoub  Grav. 

▼erticalis  Say.  Am.  TV.  4,  468. 

memnonius. 
LssTSVA  Lair. 

biguttula. 
AciDOTA  Leach. 

subcarinata  Er.  868. 

patruclis. 

tenuis. 


^  This  epeeiet  is  remarkable  for  possessing  two  ocelU :  but  the  strueture  of  the  ab- 
domen proTes  it  to  belong  to  the  Oxytelini,  and  in  no  part  of  the  body  does  it  shew 
any  difference  from  Trogophlosus :  it  and  the  preoeding  species  belong  to  the  diTisioB 
possessing  a  visible  sentellam. 
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Lathriicjbum  Er,  Protbinus  Latr, 

aordidiim  Er,  871.  panmlds. 

Dkxjphbum  Er.  Meoarthrub  iSrfiy. 

weriatnm.  excisus. 

*Lathrium.  M1CROPKPLU8  X«lr. 

ooBTexiooUe.  '"costatus. 

Omauitm  Grav.  Tbichoptertx  £tr6^. 

kmgalimi.  discolor  Hold.  J.  Ac,  N,  S>  1,  lOS. 

complaTWhim.  aspera  Hold,  ib,  109. 

protectam.  Anisotoma  IlUger. 

AsTHOBiuu  Leach.  "assimilis. 

amplex.  "  indUtiDcta. 

Tentrale.  "  ooUarU. 

•dimidiatoiii  Meii.  P.  Ac.  2, 43.  '^sirigata. 

coDlbsam. 


•  MandilnilK  edentate.  MaxfllB  mala  exteriore  cornea  (interiore  iiiTisa.)  Palpi 
Baxillans  tenues,  art.  2a*>  4*»  que  elongatis.  Tibiie  omnmo  mutiee.  Tarsi  breTea, 
tnnea,  arttciilis  4  primia  equalibua,  posticis  art.  4^  aubtua  prodacto,  broTiter  calceato. 

Frona  inimpreaaus,  ocellia  supra  oculos  sitia,  minus  distinctis.  Proximus  videtur 
Olopbro,  at  tarsorum  structura  abhorret.  Discedit  porro  statura  longiore,  elytrisque 
abdominia  aegmentom  1  "^9""  solum  tegentibus.    Yictus  riparius. 

L.  conT«xicolle.—  Elongatum  nigrum,  thorace  convexo,  lateribus  rectis  submargina- 
^t  aogulia  anticia  rotundatis,  baai  cum  angulis  posticis  rotnndata,  sat  dense  punctate, 
obsolete  eanaUcnlato,  ante  baain  leviter  foveato,  elytris  grossius  punctatis  sutura  leviter 
elerata,  abdomine  aubtiliaaime  alataceo,  ano  pedibus  antennisqne  rufopiceis.  Long. 
*19.    Eagle  Harbor. 

*  Maa  abdomine  nigro ;  femina  aesqui  major,  abdomine  conoolore  testaceo. 

**  M.  ooatatna.-*  Niger  thorace  cellulose,  elytris  tersus  apicem  transrersim  impressis, 
trieostatia  interatitio  externo  pnnctulato,  abdomine  late  marginato,  segmentis  3  primia 
ntxinqne  cannula  breri  inatructia,  l»o  ad  basin  subtiliter  canalioulato.    Long.  }  lia. 

The  feet  are  pieeoua :  seems  allied  to  M.  tesserula  Curtis.  Er.  913. 

n  A.  aaaimilxs.^  Oralis  nigro-picea,  subtiliter  dense  punctata,  thorace  antice  angusta* 
to,  lateribua  rotundato,  baai  utrinque  punctis  seriatim  transversim  positis,  elytris  punc- 
tato-striatis,  interstitiis  alternatim  punctis  majuscults  uniseriatim  positis.  Long.  *16. 
Eagle  Harbor. 

S  Tibiis  posticis  elongatis  eurvatis. 

^  A.  indistincta.— Fere  hemispherica,  piceo-mfa,  obsolete  sparsim  punctulata,  tho- 
race lateribus  minus  rotundato,  basi  subsinuata,  punctis  utrinque  notata,  elytris  puno- 
tato-atriata,  interstitiis  alternatim  punctis  3  vel  4  majusculis.    Long.  '11. 

^  A.  collaris. —  Ovalis,  convexa,  rufo-testacea,  an  tennis  capite  thoraceque  piceLs,  hoe 
lateribua  ralde  rotundato,  dense  punctato,  basi  truncata  punctis  majoribus  utrinque 
notata ;  elytris  profunde  punctato>striatis,  interstitiis  vix  subtilissime  punctulatis,  alter- 
natim punctis  Svel  6  majusculis.    Long.  *12.    Eagle  Harbor. 
^   tibiis  posticis  curvatia. 

74  A.  strigata.— Hemispherica  rufa,  thorace  lateribus  rotundato,  basi  tnmcato,  laevis- 
aimo,  elytris  tenuiter  punctato-striatis,  interstitiis  transversim  subtiliter rugulosis.  Long, 
•08. 
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Ctrtusa  Er, 

^globofla. 
"•  Stbrkughub. 

gibbulus. 
Agathidiuh  lUiger, 

"  mficome. 

"  revoWens. 
Phalacrus  Paf^ 

**  dtffomiis. 
Olibrus  Er, 

"apicalifl. 
Brachypterus  Kugellan. 

nrtice  Kug.  Er,  Ins,  Germ,  3, 182. 
COLASTUS  Er. 

semitectus  Er,  Germ,  Z,  4,  243. 


trancatoB. 
NUidala  truneata  Rand,  B.J,%IS, 

tantilliis. 
Cabpophilub  Leadi, 

niger  Er,  Germ.  Z,  4,  263. 
Csrettf  wiger  Soff,  J,  Ac,  8, 135. 
EpurjBA  Er. 

flavicaoB. 

vicina. 

pamda. 

longula. 

parallels 

retracta. 

ra&  Er.  Germ,  Z.  4, 273. 

NUid,  rufa  Say.  J,  Ac,  5, 180. 


*>  C.  globoaa.—  Hemitpheriea,  nigro-picea,  nitida,  thonee  rabtOiter  dense  ponctnUto 
basi  truncato,  angolis  posticis  rix  rotundatU,  margine  diaphano :  elytris  dense  punetn- 
latia,  punotisque  lis.  majoribus  seriatim  positis,  antenaanun  basi,  tarsis  tibiisqne  pieeis, 
bis  anticis  non  dilatatis.    Long.  *13. 

7*  Stebnuchub.  Antenne  capillares,  articulo  l™o  crasdore  mi^oie ;  8  ultimis  param 
dilatatis,  omnibus  setis  2  longis  apicallbus.  Metathoraz  subtos  permagnns,  promi- 
nens,  planus,  antice  decUyus,  pedibus  intennediis  in  decliyitate  profiinde  sitis,  approzi- 
matis.  Coxe  antics,  exserts,  conies,  poetics  permagns  laminats,  abdominis  partem 
anteriorem  obtegentes.  Abdomen  parrum,  6-articulatam,  (articulis  2  primis  oonaoU- 
datis  ?)  Tarsi  filiformes  oonsolidati,  unguibus  simpUcibus. 

Head  large,  semidrcularlj  rounded  anteriorly,  acutely  angnlated  on  the  sides  behind, 
labrum  yeiy  short,  almost  concealed  by  the  i^oargin  of  the  clypeus.  Thorax  Tery  short, 
not  emarginate  in  front,  base  rounded,  angles  none.  Elytra  corering  the  abdomen, 
declivous,  scarcely  coutcx  behind.  Palpi  filiform.  I  should  have  considered  this  insect 
a  Cybocephalus,  but  for  the  filiform  tarsL  The  structure  of  the  antenns  differs  firom 
Cyllidium,  but  I  am  by  no  means  certain  that  I  have  placed  it  in  a  proper  position :  it 
seems  to  have  some  relation  to  Clambus,  but  the  great  size  of  the  metastemum  and 
posterior  coxs  prevents  a  complete  examination  of  the  lower  surface. 

S.  gibbulus.  Olobatilis,  gibbus,  niger  Isvissimus,  antennis  ore  pedibusque  flavis. 
Long.  ^  lin. 

77  A.  ruficome.  Globatile  supra  nigrum,  elytris  vix  pnnctulatis,  stria  sutorali  posties 
proiiinda,  antennis  pedibusque  rufis,  abdomine  sspius  ferrugineo.  Long.  *08.  Hab. 
abique. 

7s  A.  revolvens. —  Olobatile  at  minus  convexum,  nigrum,  el3rtris  dense  subtiliter  pune* 
tatis,  obsoletissime  striatis,  stria  suturali,  profunda.    Long.  *14. 

7>  P.  difformis.—  Heraisphericus,  rufescenti-piceus,  thorace  vix  obsolete  punctulato, 
lateribus  subrectls,  basi  cum  angulis  posticis  rotundata,  elytris  sat  dense  punctulatis, 
stria  suturali  profunda.    Long.  08. 

j  Mandibula  sinistra  oomu  ^recto  curvato  longitudine  caput  aquante. 

^  0.  apicalis."  Breviter  ovalis,  postice  vix  angustatus,  convexus,  piceus  nitidus, 
thorace  basi  truncate,  elytris  impunctatin,  stria  suturali  impressa,  allisque  1  vel  2  olwo- 
letissimis,  apice  corporeque  subtus  rufo,  antennis  pedibusque  flavis.    Long.  '08. 

N.  B.    The  maxillary  palpi  have  the  last  joint  somewhat  seourifonn. 
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Phenoua  Er. 
grona  Er.  Z.  4,  300. 
JVafu/.  grana  Fabr.  El  1,  847. 
Omosita  Er, 

colon  Er,  Qerm.  Z.  4, 299. 
MxuoKTHEs  Leach. 

obBoleta. 
AxpHicBOSSUS  Er, 
►    ■  concolor. 
Ips  Faibr, 
sepolchndifl  Band,  B,  J,  2, 19. 

DejeanU  Kb.N.  Z.  107. 
filifbnnis. 
bipnnctatxis. 
Peltis  Geoff, 
fratema  Band.  B,  J,  2, 1 7. 

ferrugmeat  Kb.  N,  Z.  104. 
teplentrionalis  Band.  l,L  17, 
Thtmalus  Zofr. 

fblgidos  Er,  Z.  5, 458. 
CicONES  Curtis,  ' 

fuliginosufl. 

SynchUafuL  MeU,  P.  Ac,  2,  111. 
CxBTi«ON  Latr. 
affine. 
nnicolor. 
Latridius  unL  Zieg,  P,  Ac.  2,  270. 
Cucujus  Fabr. 
davipes. 


LsMOPHLCEUB  Dej,  Er, 

bignttatos. 
Cucujus  big.  Say,  J,  Ac,  5, 267. 
Dkndbophagus  Fabr, 

"glaber. 
Brontes  Fabr, 

dubius  Fabr,  EL  2, 97. 
SiLVANUs  Latr. 

"planus. 

PaRATSKETUS  i^MTI. 

"^fusctis. 
Faramecoboma  Curtis, 

*denticulatiim. 

inconspicuam. 
Atoharia  Kb, 

similis. 

longola. 

cingulata. 
CORTicARiA  Marsham. 

serricollis. 

denticulata  Kb,  N,  Z,  110. 

similis. 

affinis. 

convexa. 

reticulata. 

cavicoUis  Man,  Germ,  Z.  5,  50. 
Lathridius  lUiger, 

reflexus. 


B'  A.  concolor.— Elliptictifl  conyeztu,  femigmeus,  panetatos,  pubescens,  thorace 
tennitermarginAto,  lateribus  modice  rotundatis.    Long.  '16.  Pic. 

''B.  glaber. — Elong^tos  piceos,  glaber,  capite  thoraceque  pnnctatis,  boe  longitu- 
dinaliter  biimpresto,  lateribus  sinoato,  elytris  panctato-striatis»  margine  cum  antennis 
pedibttsque  rufo.    Long.  *27. 

s*  S.  planas.— Yalde  depressua,  mfus,  capite  tboraceque  dense  pnnctatis,  boc  angulis 
poetids,  late  emarginatis,  denteque  Tix  conspicno  ante  medium  armatOi  angulis  anticis 
rotundatis,  elytris  subtilissime  punctulatis  pubescentibus,  stria  suturali  tenui  impressa. 
Long.  •12. 

M  p.  fusens.— Oblongo^yatus,  antice  angustatus,  conyexus,  ferrugineo-ftiscus,  gros- 
sins  punctatus,  sparse  pubesoens,  thorace  lateribus  subangulatis,  pone  medium  4-den- 
tatis,  ante  medium  crenatis,  basi  truncata  elytris  tborace  latioribus  sutura  nigra.  Long. 
•12. 

^  P.  denticulatum.— Elongato-oblongum,  ferrugineum,  punctatum  minus  subtiliter 
flsTO-pubescens,  thorace  bansTerso  lateribus  paulo  rotundatis  crenulatis,  basi  media 
marginata,  ntrinque  impressa,  elytris  stria  suturali  parum  profunda.    Long.  "OS. 


TiFm-. 


/yyLSl. 


Mtr^'ii^uptm  ^mL  Sch.  JL 


aiT4 


cr.xj^Cf/rsi  KuX.  X  III. 
L=i§  r^jT.  EL  h,  l\^ 


^39. 


JTdfor  a.  ^.  J.Ac.  15,  41. 
MKrmm  Lee,  K  J.  5^  77. 


Platt^oma  LeadL 

lif.  ];^reafram  fr.  Jcir.  1 1 U 
HaJZR  Lin, 

ai/ormatns  Fo/yr.  £L  1,89. 

depaiator  ^zy-  Jl  ^^if-  5, 33. 


PI 


fioyV.  ulc  3, 249. 
fHere.  )Kc6cr  Ok.  1, 85. 


miaraplagiis  Si^.  L  Ac  3, 211. 


<*  B.  «Mciic«aa».— 0blc»go-<n»ta8,  aatiee  aeatsi,  eonrcxns,  aiger  dense  braviter 
fusco-pabescens,  thonee  nigio  dncreoqae  viriegmta,  dytris  satara  Tittitqiie  4  aigiis* 
gattij  albis  intemiptis,  que  spatiiim  traasTcnmm  antiee  dcntatnm,  pottioe  latetibai 
obliquij,  medio  recte  trvneatmn,  fonnaBt;  gottisqae  i»<wi««lK«  aJiii  venus  a|noem  ob- 
lique retrontun  poaitis ;  teniiiter  striatia.  Long.  '4^  Twice  tbe  ua  of  B.  cyclopbonu ; 
fotind  from  Niagara  to  Lake  Superior. 

^  B.  ezimiiu.^Oblongua  antiee  aeatna,  latenbns  paraUelns,  niger  fasco-pabeoceni, 
nigro  flavoque  Tariegatoa ;  thorace  nigro,  cinereo  flaToqae  Tariegato,  elytria  strialit, 
•utura  Tittiaqne  4  nigrist  1^  gnttis  intermptia,  lineam  ante  medium  tFanarersam  den- 
tatam,  figoram  semicircnlarem  antiee  dentatam,  lineamqae  verana  margxnem  antror- 
•ttm  obliquam  formantibus,  his  omnibus  postice  flavo  tomentosis.  Long.  *2.  I^ 
The  middle  part  of  the  anterior  margin  of  the  semicircular  figure  forms  a  broad  com- 
mon cinereous  spot. 

*^  B.  tesselattts.— Elongatulus,  utrinque  subacntus,  Tireacente-niger  nigro-pubeaoens, 
elytris  ttriatis  cinereo  tesselatis,  subtus  niger,  pedibos  piceis.    Long.  *12.   Pic 

***  8.  echinata.^BreTiter  ovata,  utrinque  attennata,  nigra  parce  cinereo-pnbescens, 
setis  croctis  clavatis  nigris  adspersa,  in  elytra  longiorib^s  uniseriatim  in  striarum  in- 
temtitils  positis ;  striis  tenuibus,  marginal!  sola  profunda.  Long,  f  lin.  Eagle  Har- 
bor. 

*o  P.  deprossus.— >Depressus,  niger  vix  eneus,  thorace  lateribus  pone  medium  angola- 
to,  angulis  posticis  obtusis  minime  rotundatis,  elytris  profundius  punctatis,  striatisqae. 
Long.  '62.  Twice  the  sise  of  P.  quercus,  the  elytral  stria  are  alternately  a  little  ap- 
proximated ;  the  mandibles  of  the  i  are  much  dilated  at  the  apex,  but  less  curred  than 
in  P.  quorcui.  A  very  small  specimen  has  the  sides  of  the  Uiorax  behind  the  angle 
emarginatOy^o  that  the  baaal  angles' become  still  more  prominent  and  scarcely  obtose. 
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Aphoditjb  HL  cnitns  Hd,  I  L  105. 

"^  hyperboreofl.  Oxtomi;^  Latr, 

omissiu.  [nee  Say.      strigatos. 

concaous  Hd.  J.  Ac.  N.  S.l^  108,  'Aph.  strigatus  Say.  J.  Ac.  8,  212. 

pingais  Hd.  L  c.  103.  Bhtbssxus  MtUs. 

"angalariB.  **cribro0UB. 

"consentanens.  ^gialia  Encyd, 

4-tabercu]aiii9  2^(i5r.  "lacustris. 

*>  A.  hyperboreof . — Oblongus  mfo-piceos  nitidus,  capite  nigro,  tborace  lateribns 
puDCtato,  disco  loerissimo,  angulii  posticis  obtosis  rotundatis,  basi  tix  marginata 
atrinqne  obliqua,  nigro  lateribus  obsolete  rufia,  elytria  crenato-striatiSy  intentitiis  fere 
planis,  IsTissixnifl.  Long.  '3.  Fie.  The  clypeus  is  smooth,  with  only  a  few  points  at 
the  side,  the  margin  reflexed,  and  slightly  emarginate.  Belongs  to  Erichison's  di- 
tision  D,  as  well  as  the  three  following  species.  It  is  very  similar  to  A,  omissta,  but  dis- 
tingnished  (apart  from  color)  by  the  smooth  clypeus  and  impunctured  elytra.  I  have 
changed  the  name  of  the  next  species,  as  it  cannot  be  Mr.  Say's  A.  concavus :  that  author 
makes  no  mention  of  the  large  scutellum,  which  he  would  not  have  failed  to  observe  in 
comparison  with  other  species.  I  know  not  how  Mr.  Haldeman  omitted  this  character 
which  would  serve  at  once  to  distinguish  the  species  in  question,  and  A.  pinguis  from  all 
the  other  American  species  seen  by  him. 

**  A.  angularis.— Oblongus  niger  nitidus  supra  undique  sparse  subtiliter  punctulatus, 
thorace  lateribus rotundato,  angulis  posticis  obtusis  non  rotundatis,  baai  vix  marginata, 
utrinque  oblique  vix  sinuata,  lateribus  punctatis,  disco  parce  punctato,  ely  tris  profundius 
crenato-striatia.    Long.  *26.    Pic;  Yariat  elytns  piceis,  pedibus  rufo-piceis. 

Agrees  vrith  A.  pinguis  in  being  covered  with  a  fine  punctuation ;  the  clypeus  is  more 
broadly  emarginate,  and  the  posterior  angles  of  the  thorax  not  at  all  rounded ;  the  basal 
margin  of  the  thorax  is  interrupted  and  indistinct.  The  $  has  the  thorax  a  little 
wider  than  the  elytra.    Belongs  also  to  Erichson's  division  D. 

**  A.  consentaneus.^Elongatus,  rufo-testaceus,  elytris  paUidioribus,  capite  thora- 
eeque  subtiliter  sat  dense  punctatis,  hoc  lateribus  parum  rotundato  angulis  posticis  ob- 
tusis valde  rotundatis,  basi  tenuiter  marginata,  elytris  thorace  non  latioribus  profunde 
erenato-striatis.    Long.  *2. 

Clypeus  margined,  scarcely  emarginate,  frontal  suture  straight :  the  punctures  of  the 
thorax  are  intermixed  with  a  few  very  minute  points.  Belongs  to  division  E,  of  Erich- 
ion. 

**  R.  cribrosus.— Piceus,  opacus,  thorace  lateribus  rectis,  angulis  posticis  late  emar- 
ginatis,  basi  vix  rotundata,  grosse  oonfertim  cribrato,  canaliculato,  elytris  antice  suban- 
gustatia,  basi  emarginatis,  acute  10-costatis,  sulcis  uniseriatim  leviter  punctatis.  Long. 
•16. 

Head  convex,  punctured,  dypbus  scarcely  margined,  oblique  each  side.  I  should 
refer  this  species  to  Euparia,  were  not  the  posterior  tlbiee  destitute  of  the  rows  of  bris- 
tles, and  the  external  spur  which  distinguish  that  genus  ;  they  have  two  scarcely  dis- 
cernible rudiments  of  teeth  on  the  outer  edge.  The  podex  is  entirely  concealed  by  the 
elytra. 

**  M.  lacustris.— Oblonga,  convexa,  postice  subdilatata,  nigra  nitida,  thorace  trans- 
verso,  antice  angustato,  basi  marginata,  utrinque  oblique  subsinuata,  angulis  posticis 
rotundatis,  lateribus  marginatis,  anticeque  impressis,  sat  dense  grossius  punctato, 
elytris  valde  crenato-striatis,  interstitiis  convexis  Isvibus.    Long.  *18. 

Head  convex,  rough  anteriorly  with  elevated  granules,  clypeus  finely  margined,  widely 
emarginate.    There  are  also  two  species  found  on  the  Atlantic  coast. 
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Lachhostsrka  Biapt.  Dichklontcha  J7ar.  JSTfr. 

*  qnerdoa.  beza^onau 

Md,  quaere.  Kn.  N.BeiL  74.  AhloL hex.  Gtrwu  Im.  Nov,  124. 

*  anxiiis.  elaDgata  HarrU. 

"connmilis.  MdoUmtka  eUmgata  F.  EL  2, 174. 

"futiUs.  Tuesceiis  Kh.  N,  Z.  1S4. 

8KBICA  M*Leay,  testacea  Kh.  N.  Z.  1S5. 

Tespertma  Dej.  Cai.  Backii  Kh.  N.  Z.  134. 
MA.  vetpertma  Say.  J.  Ac  8,  244.  Osmodesma  LepeU. 

^tmtia.  Bcabnmi.  (?ory  jr P.  Cef.  la&.  8,/^.  2. 

DiFLOTAXis  Kui^.  S  Gymnodusfaveahu  Kh.  N.  Z.  140. 

tristb  Kh.  N.  Z.  180.  9 ruffoius  Kh.  N.  Z.  140. 

**  L.  qaercina.— Castuiea  nitida,  fupn  gUbiSy  antemiif  pedibuaque  testeeeii,  thonce 
minu*  tabtiliter  pimctato,  antice  angusUto,  laterilms  parom  dilatatis,  angiilia  postids 
rectis,  basi  media  lata  mmiis  eztensa,  elytris  obsolete  S-costatii  sat  dense  panctatis 
rugosisque,  ambone  humcrali  minus  elevata,  angulo  sutuzali  obtoso,  pygidio  pares 
punctato.    Long.  '9Z. 

S  antennanmi  claTa  parte  reliqua  longiore,  eorpore  cylindzico. 

9  antennanmi  clava  breri,  oorpore  postioe  leriter  dilatato. 

This  is  one  of  a  group  of  yery  closely  allied  species,  which  I  have  dirided  according 
to  the  form  and  panctoation  of  the  thorax,  and  the  form  of  the  sutiiral  angle  of  the 
elytra.    It  is  the  common  species  ererywhere,  and  is  probably  MeL  qaercina  Knoch. 

^  L.  anxia. — ^Nigro-castanea  nitida,  sapra  glabra,  antennis  pedibosque  rofo-testaodSy 
thorace  sat  dense  dtstinctius  punctato,  antice  angustato,  lateribns  parum  dilatatis, 
angulia  posticis  rectia,  baai  media  late  minoa  extenaa,  elytria  leriter  d-eostatis  distinct^ 
iua  aat  dense  punctatia,  ambone  humerali  prominolo,  angalo  aaturali  obtoso,  pygidio 
parce  punctato,  baai  longitudinaliter  rugoao.    Long.  '92. 

*     9  Corpore  poatlce  modice  dilatato.    More  dilated  behind  than  the  preceding,  with 
larger  puncturea  on  the  thorax  and  elytra. 

*s  L.  conaimilia.— Poatlce  nondilatata,  caatanea,  nitida  aupra  glabra,  antennis  pedibuaqut 
teataceia  thorace  aubtiliua  parce  punctato,  antice  anguatato,  lateribua  modiee  dilatatis, 
angulia  poatioia  rectia,  baai  media  late  extenaa,  elytria  dense  aubtiliter  punctatia  rugoa- 
iaque,  angulo  auturali  yalde  obtoao,  pygidio  parce  punctato,  baaiaubruguloao.  Long.  -91, 

$  dara  antennarum  parte  reliqua  yix  longiore. 

Differa  fh)m  the  large  eaatem  apeciea  (Mel.  brunnea  Kn.)  in  having  the  thorax  leas 
dilated  on  the  aidea,  the  poaterlor  anglea  not  acute,  and  the  autural  angle  of  the  elytra 
▼ery  obtuae. 

^  L.  futilia.— Dilute  caatanea  aupra  glabra  nitida,  antennia  teataceia,  thorace  aat 
denae  minua  aubtiliter  punctato,  latitudlne  triple  broTiore,  antioe  anguatato,  lateribua 
modice  dilatato,  angulia  poaticia  obtuaia,  baai  late  rotundato,  elytria  aat  denae  punctatia 
aub  umbone  humerali  modice  elevata  late  impreaaia,  angulo  auturali  aubobtoao,  pygidio 
punctato,  abdomine  denaiua  aubtiliter  punctulato.    Long.  *6. 

1  S.  triatia. — Oblongua  oonyexua,  pioena  punctatua,  capita  pone  oculos  Invi,  thorace 
latitudine  duplo  breyiore,  antice  anguatato,  lateribua  ante  medium  rotundatia,  angu* 
lia  poaticia  rectia  paulo  rotundatia,  baai  biainuata,  margine  tenui  baaali  hern :  elytria 
obaolete  oyaneo  micantibua,  lateribua  parallelia,  leriter  auloatia,  in  aulda  punctatia, 
interatitlla  leTibua,  pedibua  rufo-piceia,  antennia  teataceia  9-articulatia.  Long.  *32.  Cly- 
peua  flat,  denaely  punctured,  margin  aoarcely  eloTated,  broadly  emarginate,  marked 
anteriorly  with  a  line  transTorae  line. 
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IhCBBCA  Eick, 
diTaricata. 

Stenuris  dwetrieata  Kb.  N.  Z.  154. 

BupresHs  div,f  Say.  J.  Ac.  8,  163. 

Dieerca  dubia  Md$.  P.  Ac.  2, 142. 
anricbalcea  MeU.  P.  Ac.  2, 142. 

parwnpunetata  MeU.  Ond. 
tenebrosa. 

Stenuris  teneb.  Kb.  N.  Z.  155. 
lacustrifl. 
higabm. 
bifoveata. 
Akctxocheiba  Kick* 
fineataDe/.  Col. 

BupresHs  Uneata  Fabr.  EL  2, 192. 
KuttallL 

congfilariM  Dej.  CaL 

Anopli»  NuttaUi  Kb.  N.  Z.  152. 
macnliventris. 

Bup.  maculiv.  Say.  Exp.  2. 

Bup.  S-noUUa  Lap.  Bup.  pL  32. 

Anoplis  rutticorum  Kb.  N.  Z.  151. 
ftriatalVy.  CaL 

Bup.  ttriaia  Fabr.  EL  2, 192. 
PofiNOPS  Eick. 
asmmilis. 
'  longipes. 

Bup.  Umgipe$  Say.  J.  Ac.  8, 164. 
Chbtsobothbis  Eich. 
dentipes. 

BupresHs  den.  Germ.  Ins.  Nov.  88. 
femorata  Dej.  Cat. 

Bup.femorata  F.  EL  2, 208. 
■cabripenniB  Lap.  Bup,  pi.  9,  Jig.  71. 

Odcntomus  trinervia  Kb.  N.  Z.  157. 
AoEiLUS  Meg. 
lacustns. 
advena. 
Fornax  Lap. 
fpretua. 


Cbatonyghus  Dej. 

pttncticollis. 

recticollis. 

decnmaiiTis  Er,  Oerm.  Z.  8, 104. 

commnnjg  Er.  ibid.  8, 102. 
Adeloceba  Latr. 

"breyicomis. 
LiMONiua  Esch. 

Gonfxisaa  Dej.  Cat. 
.  qaercinufl  Dej.  Cat. 

EkUer  quer.  Say.  An.  Lye.  1,  262. 
Camptlub  Fisch. 

denticonuB  Kb.  N.  Z.  145. 
flaoinastis  MeU.  P.Ac.  2,  219. 

prodactas  ?  Rand.  B.  J.  2, 8. 
Cabdiophorus  Esch. 

vagus. 
Cbtptohypnus  Esch. 

insignU. 

rilaceipes  Germ.  Z.  5, 189. 

lacQStris. 

tomesceiM. 

simplez. 

misellufl. 

donalis  Germ.  5, 147. 

renifer. 
Ampedus  Meg. 

lugobru  Germ.  5, 165. 

Bemicinctos. 
EL  semieinctus  Band.  B.  J.  2, 10. 

apicalis.  ' 

EL  apicatus  Say.  Am,  Tr.  4. 
Amp.  melanapygus  Germ.  5, 161. 

pboenicoptems  G^erm.  5,161. 

Ittctaosas. 

ferripes. 

sparsus. 

lutosos. 
FRI8TILOPHX7B  Latr. 

fusiforaiis. 


s  Kirby  giTM  this  as  identieal  with  the  European  P.  appendicalata :  the  characters 
in  this  group  are  rather  obscure,  and  I  prefer  continuing  it  as  distinct  until  I  have  an 
opportunitj  for  comparison. 

*  This  species  is  very  near  to  A.  oonspersa,  {Qaxa.  Zeit.  2,257*) 
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C0RTMBITE8  Latr, 
anchorago. 

Ctenicerus  KendaBi  Kb.  N.  Z.  149. 

Plater  anchorago  RamL  B,  J.  %  5. 
resplendens  Genn.  Z.  4,  60. 

Ludius  rap.  E$cL  Than.  Arch, 
2,34. 

Elater  ararhu  Rand,  B,  J.  2,  7. 
cylindriformis  G^erm.  4, 64, 
*  mirificus. 
DiACAMTHUS  LaJtr. 
medianus  Germ.  4,  71. 
submetalUcns  Germ,  4,  72. 
eneoluo. 
bicinctus. 

Ludius  hie.  Dej.  CaL 
cariatofl. 

EL  curiatus  Say. 

Ludius  propola  Dej.  CaL 
appropinqaanB. 

Elater  appro.  Rand.  B.  J.  2,  6. 

El.  anipennis  Kb.  N.  Z,  150. 
spIeDdens  Zieg.  P.  Ac.  2,44. 
furcifer. 
trittndulatns. 

Elater  S^nd  Rand.  B.  J.  2, 12. 
spinosus. 
dubius. 
•aturellufl. 
D0LOPIU8  Meg, 
fucosus. 
indeDtatus. 
mixtus. 
incongruuB. 
stabiliB. 


nmbnticiis  Def.  CaL 
paaperatns  Def.  CaL 


puldier. 

obesulitt. 
Ctphov  Fabr, 

obflcara  GuMu  Motu  4» 

▼ariabilis  Guirin.  ib. 
Ptractomkna  DeJ, 

borealis. 

Lampyris  bar.  Rand.  B.  /.  2, 1€. 

fidaa. 
Ptgolamfib  Def, 

ardens. 

tsdifer. 
Elltchnia  Dej, 

neglecta  Dej, 

oomifcaD^. 

Lamp,  corrusca  Fabr,  El.  2, 100. 

lacustris. 
C^NIA  Nm. 

dimidiata  Lee,  J,  Ac.  N,  S.1,7B. 
Celbtea  iVfii. 

mystacina  Lec.ib,  77. 

tabida  Lee.  ib, 
Eros  Nm, 

coccinatos  Lee.  I.  L  11, 

modesiof  Lee.  80. 

nger  Lee.  80^  • 

90ciu8  Lee.  81. 
P0DABRU8  Fisek, 

diadema  Dej. 

Canih,  diad.  Fabr.  EL  1,  298. 

*modestii8. 

Canih,  mod.  Sag,  J.  Ac.  8,  179. 


*  C.  mirificus.— Niger,  thorace  transrerto  antice  auguttato,  lateribua.ractia,  angnlif 
pot ticis  productis  carinatis,  rufo,  macula  magna  rotunda ta  nigra  fere  ad  apicem  exten- 
dente,  densiua  subtiliter  punctato,  elytria  flaTii,  sutura  usque  ad  dodrantem,  macula 
humerali,  lineaque  submarginali  a  medio  postice  tendente  nigris ;  tenuitor  striatis  in- 
terstitiis  punctatis,  tibiis  tarsisque  teetaceis,  illis  apice  fuscis.    Long.  *41. 

The  prostemal  spine  is  more  deflexed  than  in  any  other  species  I  have  yet  seen. 

•  P.  modestus.  — Niger  tenuiter  pubescens,  oapite  antioe  flaro,  postiee  denee  pttB^ 
tato,  thorace  subtransTerso,  lateribus  rotundato,  obsolete  punctato,  postiee  canalieui* 
ato  marginc  flavo,  angulis  posticis  rectis,  elytris  scabris,  eutora  maigine  antennis  pal> 
pisque  baai  flaria.    Loag.  46. 
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'  rngosnliis.  Telephorus  Geo/, 

'ponctatos.  bilineatus. 

'marginelius.  Cantkaris  bUin.  Saf.  J.  Ac.  Z,  182. 

h^collis.  Curtiflii  Kb,  N.  Z.  247. 

Malihactu  ktvu  Kb.  N.  Z.  24a  °  nigrita. 

'pabemhis.  scituUu 

^curtos.  CarUharis  sc.  Say,  J,  Ac,  5, 169. 

The  feet  are  either  jetiaw  or  fuscous,  the  2^^  and  ^  joints  of  antenns  equal,  and 
eaeh  |  the  length  of  the  i^ ;  claws  with  a  large  tooth. 

*  P.  rogosnliis.  —Niger  tenoiter  puhescens,  capite  antice  flayo,  (clypeo  apice  fusco) 
poatice  dense  punctato,  thorace  subtransTerso,  apice  angustato,  hasi  truncato,  antice 
tranaversim  impresso,  oanaliculato,  punctato,  lateribus  flavis;  elytrie  dense  scahris, 
lineolis  3  obsoletis ;  eoxis,  antennarum  articulo  I"^,  palporom  hasi  pedibuaque  anticis 
flavis.    Long.  -32. 

The  3n>  joint  of  the  antennse  is  longer  than  the  2nd,  but  shorter  than  the  4^.  The 
anterior  thighs  are  commonly  dusky  beneath,  sometimes  all  the  feet  are  black :  the  claws 
azebxfld. 

'  P.  panetatoa.— Niger  densius  einereo-pubescens,  capite  antice  obscure  rufo,  pos- 
tice  dense  ponctato,  thorace  quadrato,  lateribus  rersus  basin  sinuatis,  angulis  posticis 
prominulis,  mfo,  dense  punctato,  disco  utrinque  pone  medium  elevato,  elytris  minute 
Bcabris,  lateribus  margine  antice  pallido.    Long.  '28. 

The  SM  joint  of  the  antennie  is  f  the  length  of  the  2^,  which  is  equal  to  the  4*^  ; 
the  palpi  are  longer  than  in  the  preceding :  claws  with  a  broad  tooth. 

*  P.  marginellus.  -~  Niger,  cinereo«pubescens,  mandibulis,  antennarum  articulis  2, 
palpisqne  testaceia,  eapite  poetice  dense  punctato,  thorace  quadrato,  lateribus  fere  rec- 
tis  anguste  testaceis  angulis  posticis  prominulis,  minus  dense  punctato,  disco  utrinque 
nodiee  elerato,  elytris,  subtiliter  scabris,  sntnra  margineque  tenui  pallidis.    Long.  '31. 

like  the  last  in  form ;  the  palpi  are  shorter  and  more  dilated,  the  thorax  less  punc- 
tnred,  the  3>A  joint  of  the  antenns  is  but  little  longer  than  the  ^d. 

*  P.  paberulua.— Ater,  nndique  subtiliter  cinereo-pubescens,  thorace  quadrato,  angulis 
posticis  prominulis,  late  canaliculato,  disco  subtiliter  alutaceo  utrinque  pone  medium 
elerato,  laevique,  elytris  subtUiseime  scabris,  pedibus  antennisque  fuscis  basi  testaceis, 
his  articnlia  equalibus.    Long.  '25. 

*  Like  UevicoUit,  but  the  thorax  is  pubescent.  The  palpi  are  filiform,  claws  with  a  broad 
tooth. 

^  P.  enrtos.*— Latiusculus  niger  subtiliter  pubescens,  thorace  breyissimo,  utrinque 
trancato,  lateribus  obliquis  rectis,  laevi,  Iste  flavo  apice  nigra ;  elytris  subtilissime  puno- 
tatis,  abdominis  segmento  singnlo  testaceo-marginato,  antennarum  basi  mandibulisque 
testaceis.    Long.  '17. 

The  eyes  are  scaroely  prominent,  the  3*^  and  4^  joints  of  the  antenne  are  equals 
eaeh  being  twice  the  length  of  the  2Bd  ;  claws  dilated  at  the  base. 

>>  T.  nigrita.— Niger,  undique  cinereo-pubescens,  thorace  subquadrato,  latitudine 
sesqui  breriore,  antioe  Tiz  angustato,  undique  marginato,  angulis  posticis  vix  rotunda* 
tis,  disco  IflCTi,  utrinque  pone  medium  modice  elevato,  elytris  distinctius  punctatis, 
margine  antice  testaceo.    Long.  '22. 

The  3"^  and4<^  joints  of  the  antenne  are  equal,  each  twice  as  long  as  the  2nd; 
slaws  with  a  tooth :  palpi  moderately  dilated.  Varies  with  the  mouth,  base  of  an- 
Inne,  margin  of  thorax  and  anterior  feet  testaceous. 


230  LAKB  8UPERI0R. 

"nigriceps.  Htdkocbra  iVin. 

SiLiB  Meg.  difficUis  Lee.  An,  Lye.  5, 27. 

"  longicornis.  Xtlbtdtub  Lair, 

^  difficilu.  fbcatns  Def.  Cat 

Malthinub  £alr.  Dorcatoka  Fabr, 

fingilifl.  '         oceliatnm  Say  Exp.  2,  278. 

parTolot.  Anobium  Fahr. 

niger.  foyeaXum  Kh.  N.  Z.  190. 

CoLLora  Er.  emns  Mds.  P.  Ac  2,  809. 

tricolor  Er.  Monog.67.  Ochina  Zieg. 
Malachius  trie.  Say.  J.  Ae.  8, 182.       nigra  Mds.  P.  Ac  2,  808. 

Clebus  Fabr.  Klug.  Anthicus  fabr. 

undatulus  Say.  B.  J.  1, 168.  4-guttatQ8  HaUL  P.  Ac.  1,  804. 

nubOus  Kl.  Mon.  CI.  886.  "  tenftituOifl. 
Thanasimiu  abdominalis  Kb.  244.         *  difficilJH, 

thoracicus  OL  4,  18,  pL  2,  22.  ^  scabricep&i 

"  T.  nigiiceps.  —  PalUdus,  iparte  longioi  dneno-pubcweni,  ea{itte  pottioe  nlgro, 
thorace  latitudineTix  breTiore,  subquadrato,  margine  andique  elemto,ditooiBodioed«- 
ratOy  medio  late  impresao,  elytria  distinctiui  ponctatis,  medio  leviter  inftiacatia.  Long. 
•17. 

The  3iA  and  i^i  joints  of  the  antenns  are  equal,  each  being  one  third  longer  thin 
2b<1  ;  palpi  a  little  dilated,  poetpectos  fuscooi ;  daws  bifid. 

i>  S.  lonsficornifl. — Nigra,  sparse  pubescens,  thoraoe  latitadine  triplo  breriore,  bete 
flaro,  margine  antice  posticeque  nigro  elerato*  angulis  postida  aente  incisia,  \mji;  elj* 
tris  minus  subtiliter  punctatis  mandibulis  flaTis.    Long.  *2. 

The  antennae  are  Tery  long;  the  Snd  joint  Tory  short  and  the  S*^  equal  to  the 4*; 
the  lateral  margin  of  thorax  is  rerj  narrow. 

^*  S.  difficilia.  —  Nigra,  cinereo-pubescens,  thorace  latitadine  triplo  bireviore,  antiet 
angustato,  lete  mfo,  margine  nigro,  antice  posticeqae  ele?ato,  angulis  postids  aeate 
incisis,  yix  subtiUssme  punctulato,  elytris  punctatis,  mandibulis  flaYis.    Long.  -2. 

Lake  Superior  and  Sta.  Fe,  more  densely  pubescent  than  the  former,  with  broad 
lateral  margin  to  the  thorax ;  the  antenns  longer  than  the  body,  ^  joint  hardly  equal 
to  the  4^. 

**A.  terminalis.  —  Elongatus  subdepressus  dense  punetatus  breriter  pabeseens; 
oapite  nigro,  linea  angusta  IktI,  thoraoe  latitadine  longiore,  rufo,  basi  aabangustato 
marginatoque,  elytris  parallelis  fuscis  basi  late  indeterminate  teataoeis,  maeolaque  n>- 
tundata  ad  trientem  secundum  testacea ;  subtos  niger,  pedibos  antennisqae  testaesis. 
Long.  *10.    Lake  Superior  and  New  York. 

>*  A.  difficilis.  —  Elongatus  fuscus,  albido  pubescens,  oapite  thoraoeqoe  mfo-teataecis 
iUo  disperse  punctate,  spatio  indistincto  laevi,  hoc  oapite  yix  angustlore,  fumpanwIatfN 
antice  rotundato,  pone  medium  angustato,  Tersus  basia  oylindrico,  denso  minus  sub- 
tiliter punctato,  basi  marginata,  elytris  elongatis  parallelis,  minus  snbtiUter  punctatis, 
cum  antennis  pedibusque  testaceis.    Long.  *1. 

Yariat,  fascia  fusca  transrersa  ad  dytrorum  medium. 

"A.  scabrieeps. — Elongatus  niger densius  albido pubesoenseapite  thoraeeqne  eon- 
fertisdme  rugoso-punctatis,  hoc  capite  vix  angustiore,  campanulato,  antiee  rotundato, 
pone  medium  angustato,  bad  oylindrico  marginatoque,  elytris  punctatis,  apice  obsolete 
rufesoente,  antennis  pioeo-teetaceis.    Long.  '1. 
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^granolaris.  Mordella  Fabr, 
^  pallenA.  atrata  Mds.  P.  Ac.  2,  3 1 8. 

ScHizoTus  Nm.  *  biguttula. 

oeiricalis  Nta,  Ent.  Mag.  6»  874.  "  pectoralis. 

POGONOCERUS  Fw^.  "  AXASPIS  LotT.  * 

ooDcolor  Nm.  I.  c.  6, 875.  nigra.                                       [1,  99. 

PSDiLUS  Fisch.  HaUamenus  nig.  Hd.  J.  Ac.  N.  S. 

CoMFMTMA  Say.  B.  J.  1, 189.  Tentralis  MeU.  P.  Ac.  2,  812. 

lognbris.  "filifonnu. 

tmttf  Nm.  I.  c.  876.  fJAvipennis  Hd.  L  1. 100. ' 
AfUhicus  lag.  Say.  J.  Ac.  5, 246. 

Yariat ;  a  elytromin  bad  rafeseento ;  ^  Antennis  pedibui  elytrisqae  tettaods,  hoe  fas- 
cia lata  ad  medium  fiuca ;  capita  ihoraeeqae  fascia :  r  eapite  thonuseque  testaceis,  eljr- 
tris  faada  indistiiicta. 

A  Tery  variable  species,  distinguisbed  from  the  preceding  only  by  its  sca^us  head 
and  thorax  and  longer  pubescence.  The  yariettes  did  not  occur  mixed  together ;  the 
type  and  «  were  very  abundant  near  Pt.  Porphyry :  0  and  y  are  found  along  the  en- 
tire coast  of  the  lake. 

^A.  granttlaris.-^Subelongatu8,  conrexus,  niger  breriter  albo-pubescens ;  capita 
thocaceque  dense  minus  subtiliter  granulosis,  illo  basi  subemarginato,  angulis  acutis, 
linea  longitudloali  tenui  beri ;  hoe  capita  non  angustiore,  latitudine  breviore,  oborato 
basi  tmncata,  obsolete  marginata ;  elytris  parallelis  dense  minus  subtiliter  pun'etatis, 
spice  rofeseente,  antennis  tibiis  tarsisque  testaceis.    Long.  *13. 

Yariat,  «  eapite  thoraceque  fusds,  elytris  testaceis  fascia  lata  ad  medium  nigra. 

0  testaceus,  elytris  fasda  fusca  indistincta.  ^ 

>*A.  pallens.^Pallide  testaoeus,  conrexus,  albido-pubescens,  ocalis  nigris,  capita 
triangulari  basi  emarginato,  angulis  acutis,  minus  dense  punctato,  linea  longitudinali 
Jcvi,  thorace  capita  non  angustiore,  latitudine  breriore,  obovato,  obsolete  canaliculato, 
sat  dense  punctato,  elytris  subtilius  punctatis,  apice  subtruncatis,  abdomine  nigro-fus- 
CO.    Long.  *11. 

''^M.  pectoralis.— Augusta,  nigra  dense  pubescens,  thorace  latitudine  sesqui  bre- 
Tiore,  lateribus  rectis,  macula  parra  flaya  utrinque  Tersus  apicem,  elytris  postice  paulo 
attenuatis  macula  magna  basali  ad  suturam  fere  extendente,  sutura  margineque  pone 
medium  anguste  flaris,  abdominis  segmento  singulo  flayo-marginato,  antennis  pedibus 
pectoribusque  flayis,  his  macula  magna  utrinque  nigra.    Long.  *13.    Kak&beka. 

*>  I  haye  found  it  necessary  to  diyide  this  genus,  and  therefore  giye  the  characters  of 

my  two  sroups. 

ANTHOBATBS. 

Tarsi  anteriores  artieulo  9»  subcalceato,  emarginato  que;  4*0  minuto  yix  conspieuo. 

Ungues  simplices,  basi  dilatati.  Abdomen  conicum,  stylo  anali  nulio :  coxis  anticis 
permagnis,  conicis,  prostemum  obtegentibus.  This  genus  contains  Anaspis  3-fa8ciata 
Mels.  P.  Ac.  2,  313,  and  two  other  similarly  colored  spedes. 

AKASPIS. 

Tsrd  anteriores  articulis  decrescentibus,  4to  perbreyi,  bilobato.  Ungues  basi  late  yix 
dentati.    Abdomen  et  coxa  ut  supra. 

**  A.  fiUformis. —Linearis,  rufo-testacea,  dense  flayo-pubescens,  thorace  capita  pa- 
mm  latiore,  latitudine  sesqui  breyiore,  angulis  postids  rectis,  elytris  subtilissimetrans- 
yersim  rugosis,  abdomine  fusco,  antennis  nigris,  bad  testaceis.    Long.  *1. 
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FiAr.ELt^m. 


HelL 
Hd.J.Ac.N.S.  1,98. 
ofasoletw  i7d.  t  c  98. 


CcniAix>OY  ^Th. 

lepCondM  Aa.  £i^  JM19.  S,  S77. 

vanans  OLJ.Ac.  Al  ^  1,». 
DlTTLCS  Fiicitf-. 

ASCLKKA  i>f/.  SekmyiL 

poDctieolfis  Ai.  A.  M. 
Yrno  Latr. 

nigra  f  6.  a:  Z.  164. 
Melaxdkta  /Ur. 

ORCHE8IA  Latr. 
gracUif  H^  P.  Ac  3, 57. 


FdL  L  c.  100. 


Soy.  /.  Ac.  3,  270. 

PtATTDEMA  Xop. 

HiLJ.AcN.&l,  102. 


cenmboides  Fa&r.  £Z.  2,  584. 

Tfndfrio  re/tcu.  Say.  Exp.  2, 279. 
variolosoB  Beottr. 
*Crtiiodb8. 
i&cioolfis. 


'  B.  5MilalKiB.^2Vign  opaca,  eonfrftuBDa  labtiliter  puactata,  brwitcr  pobeucMt 
fironte  macula  p«nra  Iaf^labfo  ^^neponetato,  liiaTi,  profnade  emaiginato.  Long.  *€& 
Kakabeka. 

Very  difisrait  from  B.  atxala  in  the  fonn  of  the  labrmn. 

**  S.  Tireteens. — ^Elongatiu,  niger,  sapra  obecore  ▼irescens,  nitidiu,  eapita  thoneeqae 

*  denee  ponctstky  hoe  eapite  non  latiofe,  laterihos  rotandatis,  had  angtutato,  eljtrit 

thorace  eeeqoi  latioribas,  rabtiliter  pnnetato^triatis,  sutma  intentitiiaqae  altenus 

pnnctu  paneia  aeriatis,  antennis  eapite  thoiaeeqae  longiorihus,  hasi  nifo>pieeis.    Long. 

•12. 

**  H.  macnlata.  — Fosca,  nitida,  punctata,  hreTiter  tix  conspicue  pubescens,  thonte 
fere  •emidrculari,  baei  media  late  lobata,  angulia  poaticis  acutis,  impreeaione  magna 
utrinque  a  medio  ad  baain  extendente,  eljtria  fascia  lata  ad  medium  apioeque  cnmpedi* 
bus  palpommque  baai  teataoeo>pallidia.    Long.  'SS. 

An  Emmeaa  conneetena  Nm.  Bnt.  Mag.  peiperam  deacripta  ? 

**  I  have  not  been  able  to  compare  thia  with  European  apecimena. 

"  Nblitbs.  Clypeus  antioe  prolongatua,  non  marginatoa.  Palpi  maxillares  cylin- 
drici,  articulo  4  ^  longiore  truncate.  Tarsi'  postici  articolo  I  mo  elongate.  Antenna 
apice  sensim  leriter  incrasaats.  Differs  firom  Hoplocephala  in  haying  the  djpeos  not 
margined  anteriorly ;  the  antenns  are  less  incrassated,  the  penultimate  joints  being 
scarcely  transrerse ;  I  know  not  how  it  differs  from  Phyletes  (Meg.)i  having  had  no 
opportunity  of  examining  the  latter. 

N.  sneolus.— Supra  obscure  Tiridi-eneua,  nitidus,  OTalis  conTeziuseuIus,  eapite  tho- 
raceque  punotatis,  hoc  transyerso,  lateribns  reetis,  margine  anguste  reflexo  diaphanot 
elytris  thorace  latioribus  punctato-striatis,  interstitiis  uniseriatim  subtilissime  punctola* 
tis,  Bubtus  niger,  antennis,  ore  pedibusque  rufo-piceis.  Long.  '15.  Pic,  to  Fort 
WUUam. 

>•  CiiTMODES.  Corpus  alatum  elongatum.  Antenne  capita  sesqui  longiores,  granosCi 
articulii  3  ultimis  subabrupte  majoribus.  Clypeus  antice  truncatus,  yix  marginatui, 
labro  breyi.   Mandibuls  prominuls,  apice  acute  incisae.    Palpi  maxillares  apice  tnn- 
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*PRI00NATHU8. 

monilicomis. 

Ditylu$  num.  Rand,  B.  L  2,  22. 
Attblabus  Lin, 

pubescens  Say,  J,  Ac,  5,  252. 
Abbhexodes  Sitv, 

maziUosas  Sck,  1,  326. 
ClXONUS  Sch, 

obliquus. 

LiSTRODERES  Sck, 

bamilis  Sch.  2,  284. 
Alophus  Sch, 

sobgattatus. 
Hti/>biu8  Gem, 

heros. 

assimilis  Sch,  2,  345. 

confnsus  Kb,  N,  Z,  196. 
Otiorhynchus  Gtroi, 

sabcinctus. 
PissODES  Germ. 

nemorensis  Germ:  Sch.  3,  262. 

affinia  Rand.  B.  J,  2,  24. 
Grypidius  Sch, 

gibbifer. 
£RiRHiNns  Sch, 

sparsus. 


Anthonomus  Crerm, 

signatus  Sch.  7,  221. 
Phytobius  Schmidt, 

infequalis. 

CetUorynchus  true.  Say,  Cure.  22. 
Orchestes  lUiger, 

pallicomis  Sch.  8,  505. 
Ceutorhyngus  SchUppel, 

nigrita  Dej.  ' 

nodicoUis  Dej\ 
C086ONU8  Fabr, 

platalea  Say.  Cure.  24. 
Bhyncolus  Creutzer, 

pulvereus. 
Hylurous  Latr, 

americanus  Dej,  Cat, 
B08TRICHU8. 

conformis  Dej.  Cat. 

cum  duobus  alteria. 
Cis  Latr, 

obesus. 

mgosus. 

Triphyllus  rug.  Rand.  B,  J,  2,  26. 
Spondylis  Fabr, 

*  laticeps. 


cati,  articulis  subsqualibus.  Mentnm  quadratum,  latitudine  fere  duplo  brevias,  antice 
snbrotundatum.  Pedes  tenues,  tarsi  articulo  1  ^^  longiore.  Approaches  Boros,  but  the 
antenna*  are  very  different :  the  clypeus  is  not  prolonged  in  front  of  the  antenne,  and 
the  lateral  margin  bends  downwards  before  reaching  the  eyes. 

C.  discicoUis.  —  Elongatus,  piceus,  punctatus,  capite  later Ibus  parallelis  antice  acute, 
thorace  capite  plus  sesqiiilatiore,  transvcrso  rotundato,  basi  I'.ngustato  truncatoque ; 
planiusculo,  ad  latera,  et  in  disco  leviter  bi-imprcsso ;  elytrls  thorace  non  latioribus 
parallelis,  versus  suturam  indistincte  striatis.    Long.  '62. 

*®  PRIOGNATHUS.  Corpus  alatum  elongatiim.  Caput  elonf^atum  antice  acutum  oculis 
parvis  integerrimis,  clypeo  impresso,  marginato  labro  vuldc  tr.iisveiso.  Antcnnsfi  longe 
anteoculos  sitai,  capite  thoracequc  longiores,  articulo  3  '<>  Icvitcr  elon|Tato,  3  ultimis 
sabrotundatis.  Mandibulae  apice  inciss,  intus  serratsc.  Palpi  maxillarcs  articulo 
ultimo  leTiter  inflato,  truncato.  Mentum  transversumi  antice  truncatum.  Pedes 
tenues,  tarsi  articulo  I  ™o  longiore. 

I  know  not  wh.it  induced  Mr.  Randall  to  class  this  insect  with  the  (Edemeridce,  it  U 
plainly  a  Tenebrionite,  although  the  position  of  the  antennoc  with  reference  to  the 
eyes  is  peculiar.     Only  the  last  three  joints  of  the  antenna;  are  moniliform. 

^  S.  laticeps.  —  Niger,  punctatus,  thorace  cordato,  capite  non  latiore,  obsolete  car* 
inato,  elytris  costis  3  vel  4  minus  distinctis,  antennis  capite  thoraceque  fere  longiori- 
has.    Long.  '75. 

i« 


n.r, 


Sapkkda  Fatr. 


flcl^f.  An.  Tr.  V\  «. 

dmnaopternfli  Kh,  S.  Z,  174. 
CALLn^m  Fnhr. 
<liiii?'!?jiiiini  AT^.  .V.  Z. 

0>fnM  pnJl^n*  III  L  L  41. 
yntemKb.  .V.Z.  172. 
coQarc  a^.  A*  ^  171. 
Clttts  Fair. 

speciosos  5ci3f.  ^m.  EnL  pL  S3, 
nndalatos  .Sny,  ib. 

undaiuM  Kb.  S.  Z.  175. 
Sayi  Lap.  ClfL 

Eagle  Harbor,  |lr.  RathTon.  Tery  similar  in  appeaiauce  to  S.  boprestoidcs,  bat  the 
ferm  of  the  thorax  U  different.    The  posterior  tibia?  are  aeareely  dilated  at  the  end. 

'I  C.  gibbaloji.  —  Xii^er  pubescens,  thorace  oblongo.  modice  elerato,  confertiasime 
ponctato,  elvtris  confertim  ^abtUiter  panctatis,  basi  snbgibbosis,  gibberis  minos  eleva- 
tia,  ante  mediom  mfis,  lineis  2  obliqms  apiceque  denniu  cinereo-Tillosis :  antennanim 
articulo  !■*»  taraiaqae  mfis.     Long.  -27. 

Very  aimilar  to  C.  Termcosus,  bat  die  thorax  is  less  elerated  and  the  elytra  more 
distinctly  panetared  and  much  less  gibbous :  the  3^  joint  of  the  antennc  is  not  aim- 
ed with  a  spine :  in  the  markings  there  is  no  difference,  except  that  the  cinereoos  lines 
are  Ie%s  oblique. 

**  M.  despectns. — Niger  dnereo-pubescens,  snpim  ponctis  plnribos  nigro-pabeseenti- 
btu  Tariegatus,  thorace  transrerso  Icvi,  basi  abrupte  constricto,  serieqne  transversa, 
punctomm  notato ;  elytris  apice  tnxncatis  macnla  oblonga  sablaterali  Tersos  mediom 
fasclaque  angulata  pone  medium  nigris.    Long.  *41. 

The  antenna;  and  posterior  tibite  are  annulatcd,  the  former  in  both  sexes  but  little 
longer  than  the  body :  the  femora  hare  one  or  two  black  spots.  It  is  found  everywhere ; 
the  9  has  the  anal  segment  elongate  and  truncate. 

^  V.  penicillatus.  —  Cylindricus,  niger  dense  cinereo-pubescens,  thorace  lateribos 
spinoso,  disco  valde  tuberculato,  calloquc  parro  pone  medium  elevato,  confertissime 
punctulatu,  ely iris  apice  truncatis,  cinereo,  fuscoque  variegatis,  fascia  lata  ante  medium 
albida  ;  S-carinatis,  carina  1  ™«  pilis  longis  nigris  fasciculata,  intcrstitiis  minos  dense 
puDctatis.    Long.  *27.    Pic.    The  antennsc  and  feet  arc  annulate. 

I  am  doubtful  if  the  next  species  (Tetraopcs)  is  found  at  Lake  Superior. 

^8.  adspersa.  —  Nigra,  ochracco  dense  pubescens,  thorace  latitudine  sesqnibreTi- 
ore,  grossius  ocellatim  punctato,  punctis  nigris ;  spatio  utrinqtke  fere  ad  apicem  ex- 
tendente  minus  dense  pubescente;  elytris  posticc  subangustatis,  sutura  acuminata, 
sparsim  grosse  nigro-punctatis,  hue  illuc  Kpatiis  densius  pubcscentibus,  quorum  unum 
mox  pone  ii;xedium  oblique  versus  suturam  ascendit.    Long  *9. 

Very  close  to  S.  calcarata,  but  the  color  differs,  and  the  thorax  is  shorter. 

^  S.  mocsia.  —  Nigra  cincreo-pubescens,  grosse  confertim  punctata,  thorace  latitu- 
dine vix  breviore,  basi  levitcr  angustato,  cinereo-bivittato,  elytris  apice  rotundatls,  an- 
tennis  corpore  brevioribus  annulatis,  basi  nigris.    Long.  *5.    Pic. 

The  claws  are  entire,  although  at  first  view  it  would  seem  to  be  a  Phytoeda ;  the 
head  has  a  black,  finely  impressed  frontal  line.    The  eyes  are  almost  divided. 
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MoKOCHAMUB  Dej,  Kb.  "  EvoDmns.    » 

scntellatus  Hd,  /.  c.  61.  monticola. 

rtsutor  Kb.  N.  Z.  167.  Leptura  morU,  Rand.  B.  /,  2,  27. 

"mutator.  *AcmjGOPS. 

Rhaoium  Fabr.  discoidea.     " 

lineatum  Sch.  Syn.  S,  414.  Pachyta  disc.  Hold.  l.  L  60. 

'  Aboalsus.  proteus. 

attennatus.  Leptura  Proteus  Kb.  N.  Z.  186. 

Pachyta  atten.  Hd.  Am.  Tr.  10, 59.  Pachyta  sublineata  Hd.  60. 

"niteiu.  **strigi]ata. 

*M.  mutator. — Niger,  pube  dnereo  yariegatas,  thoraoe  eonfertim  rugOBO-pancta- 
to,  fpinis  horizontalibus  dense  albido-pabescentibat,  tctttello  albo,  elytris  dense  ponc- 
tatis,  punctis  antice  elevatis ;  rufo-piceis,  pub^  cinereo,  fnseoqne  yariegatis,  antennis 
nigria,  cinereo  annolatis.    Long.  '98. 

This  is  Tery  similar  to  M.  confusor  Kb.  (maoulosns  Hd.),  but  the  thorax,  which  is 
smooth  in  that  species  with  a  few  small  punctures,  is  rugosely  punctured,  and  the 
suture  of  the  elytra  is  slightly  prolonged.    The  ^  has  yery  long  black  antennte. 

^  Aboalbus.  Caput  moz  pone  oculos  non  constrictum  ore  attenuato,  palpis  labi- 
alibus  modice  dilatatis.  Antenns  ante  oculos  inserts,  longs ;  oculi  antice  emarginati, 
postice  truncati.  Tibis  poetics  apice  truncats,  calcaribus  terminaliter  sitis.  Thorax 
spinosus.    Elytra  triangularia. 

Differs  £rom  Toxotus  cylindricollis,  i^c,  in  the  form  of  the  eyes,  as  well  as  the  situa- 
tion of  the  terminal  spurs  of  the  tibis.  The  spinous  thorax  giyes  an  appearance  like 
Rbagium.    To  this  genus  belongs  the  European  Toxotus  cursor. 

A.  nitens.  >—  Minus  elongatus,  niger  subtiliter  dense  punctatus  longe  cinereo-pubes- 
eens,  thorace  canaliculate,  antice  angustato,  basi  apiceque  profunde  constricto,  lateri- 
bos  acute  tuberculatis,  elytris  postice  angustatis,  apice  subtruncata,  glabris  punctatis 
luteis,  disco  sspius  infuscato ;  antennis  articulo  4^  abbreyiato.    Long.  '6.    Pic. 

*EyoDiNU8.  Caput  mox  pone  oculos  angustatum,  ore  attenuato;  palpis  apice 
oblique  tnincatis.  Antenns  ante  oculos  inserts,  longs :  oculi  magni  yix  emarginati. 
Thorax  lateribus  acute  tuberculatus.  Mesostemum  angustum,  parallelum,  coxis  mag- 
nis.    Elytra  triangularia,  apice  tmncata. 

£.  monticola. — ^Niger,  fulvo-pubescens,  thorace  canaliculato,  utrinque  constricto, 
elytris  subtilissime  rugose  punctatis,  flavis,  utrinque  maculis  2  pareis  ante  medium 
transyersim  sitis,  alteris  %  majoribus  lateralibus,  apiceque  nigris :  antennis  rufescenti- 
btts,  corpore  yix  breyioribus.    Long.  '4.    On  the  flowers  of  Comus. 

^Acst.cop0.  Caput  mox  pone  oculos  angustatum,  palpis  apice  recte  truncatis. 
Antenns  ante  oculos  inserts.  Thorax  apice  constrictus,  yel  tuberculatus,  yel  gibbus, 
Tel  simplex.    Mesostemum  triangulare. 

A  numerous  group,  which  may  be  diyided  into  two  sections. 

A.  Body  thick,  mouth  short. — Pachyta  thoraciea  Hd.  some  new  species,  with  the 
European  P.  yirginea  and  collaris. 

B.  Body  more  slender,  mouth  elongated :  the  species  cited  aboye,  with  4-yittata. 

^  A.  strigilata. — Niger,  punctatus,  flayo-pubescens,  capite  elongate,  subrostrato,  tho- 
race conyexo  antice  angustato,  tenuiter  canaliculato,  minus  dense  punctate,  elytris 
Utittsculis,  postice  non  angustatis,  apice  truncata,  luteis  humeris  apiceque  infoscatis. 
Long.  '28. 
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LepL  ttrig.  Pai/L  Fn,  Suec.  8, 112.  Lkptxtka  Un, 

Pachyta  ttrig.  MuU.  Long.  246.  canadenaiB  Fabr.  EL  2, 857. 

Lept.  semimarginaiat  Band.  B.J.  S  tentiicorms  Hd.  L  c.  64. 

2y  80.  proxima  Say,  J.  Ac.  8,  420. 

*  Akthofhilax.  dnyaoconia  Kb.  N.  Z.  182. 

Tiridis.  rofola. 

malachidca.  Pachifta  ruf.  Hd.  I.  c.  60. 

Ltptura  mal.  Hd.  L  c.  64.  pnbera  Say.  J.  Ac.  5,  279. 

5if«niira  cyanea  Hd.  P.  Ac.  8, 151.  ^tibialis. 

Strakgaxia  LaJtr.  Serv.  Muls.  mutabiliB  Nm.  Eni.  Mag. 

^Stmnuma  Serv.  luridipennis  Hd.  I.  c.  68. 

nigreUa.  sphaericollis  Say.  J.  Ac.  5, 280. 

Lept.  nigreOa  Say.  J.  Ac.  5,  279.  Donacia  Fabr. 

'plebeja.  proxima  Kb.  N.  Z.  225. 

LepUtrapL  Rand.  B.  J.  2,  28.  episcopalis  Lac.  1. 

oordifera.  magnifica. 

Leptura  card.  01.  /ru.4,  78.  hirticollis  Kb.  N.  Z.  226. 

6-iiiacu]ata.  rudicoUis  Lac.  Chrys.  1, 108. 

Leptura  6-mac.  Lin.  Kb.  N.  Z.  182.  porodcollis  Lac.  ib.  1,1 50. 

sabai^ntata.  fulgens. 

Leptura  suharg.  Kb.  N.  Z.  184.  distincta. 

The  3>4  and  4<>^  joints  of  the  antennie  are  equal,  and  a  little  shorter  than  the  S*. 
Varies  with  the  elytra  fuscous.  I  have  diligently  compared  this  with  European  spec- 
imens, without  finding:  any  difference. 

4*  Anthopkiiax.  Caput  mox  pone  oculos  constrictum,  palpis  dilatatis,  labiallbai 
multo  latioribus.  Antennie  ll-articulat«e,  inter  oculos  inserte;  oculi  emarginati. 
Thorax  angulis  posticis  rectis,  utrinque  modice  constrictus,  lateribus  acute  tubercu- 
latis: 

To  this  group  belongs  Fachyta  4-maculata  of  Europe.  Differs  from  Strangalia  and 
Iieptura  by  the  dilated  labial  palpi. 

A.  yiridis.  —  Nigra,  capita  thoraceque  Tirescentibus,  punctatis,  cinereo>pubesceoti* 
bus,  hoc  antice  angustato,  utrinque  constricto,  leviter  canaliculate,  lateribus  subacute 
spinoso,  elytris  grosse  conflucnter  punctatis,  substriatis,  splendide  Tiridi-s&neis,  apiee 
rotundata,  antennis  apice,  tibiis  basi  rufescentibus.    Long.  '6.    Eagle  Harbor. 

The  S«l  joint  of  the  antennce  is  longer  than  the  4^K 

^  S.  plebeja. — ^Elongata,  nigra,  confertim  punctata,  thorace  longe  flaTo^pubesoente 
lateribus  parum  rotundatis,  utrinque  tenuiter  profunde  constricto,  angulis  posticis 
laminatim  productis ;  elytris  testaceis,  postice  sensim  angustatis,  paulo  dehiscentibns, 
apice  intus  incisa.    Long.  '65. 

Precisely  similar  to  S.  nigrclla,  except  in  the  color  of  the  elytra:  the  pubescence  of 
the  thorax  is  long  and  prostrate ;  while  in  S.  nigrclla  it  is  short  and  erect. 

**  L.  tibialis.  —  Nigra,  breviter  flavo-pubescens,  eapite  thoraceque  confertissuna 
punctatis,  hoc  conrexo,  antice  parum  angustato,  apice,  basique  constricto,  lateribus  lix 
rotundato,  elytris  confertim  punctatis,  subparallelis,  apice  paulo  dehiscentibus,  introi^ 
sum  oblique  leviter  truncatis,  fiaTo-testaceis,  macula  laterali  ad  medium,  altera  migore 
pone  medium,  aptceque  nigris,  tibiis  tarsisque  flavis,  illis  apice  ftiscis.    Long.  *4S. 
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puaOla  iSby.  J,  Ac.  5,  298. 

fblyipes  Lac.  Chrys,  1, 192. 

cnprea  Kb>  N.  Z.  225. 

gracilis. 

aorifer. 

gentilifl. 

emarginata  Kb.  N.  Z.  224. 

flavipes  Kb.  K  Z.  223. 

jacnnda. 

oonfosa. 
Obsodacna  Lair. 

tibialis  Kb.  N.  Z.  221. 

testacea. 
Stneta  Esch.  Lac. 

ralnciinda  Lac.  2.  c.  1, 280. 
*Taraxib. 

abnormis. 
Crtftocephalus  Fabr. 

4-iiiaciilatus  Say.  J.  Ac.  8, 441. 

tridens.  Mels.  P.  Ac.  8, 172. 
Pachtbrachts.  Dej. 

M-nigram  Hd.  J.  Ac.  N.  S.  1, 261. 

sMominalis  Hd.  ibid.  268. 
Heterasfis  Dej\ 

pnmilos  DeJ.  Cat 
Fachnefhorus  Dej. 

lO-notatns. 
Colaspis  lO-not.  Say.  J.  Ac.  8,  445. 
Pack,  variegatua  Dej.  Cat. 


Mbtaohroma  Dej. 
gilvipes  Dej.  Cat. 

m 

canella  Dej'.  Cat. 

Crypt,  canellus  F.  El.  2,  52. 

4-notata. 

Colaspis  4•fu>^  Say  J.  Ac.  8,  446« 
NoDA  Dej\ 

puncticoUis  Dej.  Cat, 

parvula  Dej. 
FiDiA  Dej\ 

lurida  Dej'. 
Colaspis  Fabr. 

lineata. 
Phtllodbcta  Kb. 

^vitellinaB  teste  Kb.N.  Z.  216. 
Helodes  Fabr. 

trivittata  Say.  J.  Ac.  5,  298. 
Phytodecta  Kb. 

"  rufipes  teste  Kb.  N.  Z.  218. 
LiNA  Meg. 

discicoUis. 

consanguinea. 
Chrtsomrla  Lin. 

scalaris  Lee.  An,  Lye.  1. 

spirffiiB  Say. 

conjinis  Kb.  N.  Z  211. 

elegans  Oliv.  91,  94./^.  92. 
Plegtroscelis  Chevr. 

chalcea  Dej'. 


^  Ta&axib. —  Antennae  basi  distanteSibreriusculfe  articnlo  1  »o  majore  crassiore,  31^ 
Mcnndo  sesqni  longiore  5^4^  que  paulo  brevioribus,  reliquis  longitudine  crassioribus. 
OcuH  emarginati.  Coxs  antics  parrsB  globoste,  approximats,  prostemo  non  promi- 
ntdo.  Abdomen  articulo  5  to  majore  infeme  emarginato,  segmentulo  anali  aucto.  Tarsi 
artictdo  3  ^  lato,  parom  emarginato,  nnguibiu  late  appendiculatis.  Palpi  apice  acami- 
nati.  Thorax  elytris  angustior  a  medio  ad  basin  yalde  angustato  constrictoque,  apice 
itenim  leviter  constricto,  elytris  cylindricis  apice  rotundatis. 

T.  abnormis.  —  Testacea,  nitida,  grosse  punctata,  thorace  linea  minus  distincta 
leri,  elytris  ad  scutellum  et  pone  medium,  cum  rertice,  pectoribusque  rufescentibus. 
Long.  *15.  Pic.  Looks  like  a  minute  Syneta,  but  at  once  distinguished  by  the  abdo- 
men, tarsi  and  antennae. 

^  I  giye  this  as  identical  with  the  European  on  Kirby's  authority.  I  hare  not  been 
able  to  compare  specimens. 

^  I  haTe  had  no  opportunity  of  comparing  with  European  spedmeni. 
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oonfinis  2V/ . 
DisoirrcHA  Chevr. 
5-Tittata. 
AiOca  5-00.  iSby.  X  Ac.  4, 85. 
Graptodera  Chevr, 
cnpreiu 
ignita. 
Alt.  ignita  HLMag.  6, 117. 
Gaxxsbuca  Fa5r. 
CMiadimwa  Kb,  N,  Z.  219. 
cnbntal>e/. 

gdatinarifle  Fo^.  £2. 1, 490. 
*agittarifle  G^  teste  Kb.  219. 
Dotalata  Fabr.  El.  1, 489. 
OfiTieri  Kb.  N.  Z.  218. 
HiPFODAJfiA  Chevr.  Redt. 
.  abbreTiata  De;.  CSo/. 

axrwie/:a  a66.  Fa^.  E.  1, 360. 
parentbess. 

Cocrinella  par.  Say.  J.  Ac.  4,  93. 

C tndens  Kb.  X.  Z.  229. 

5-sigiiaia. 

ChcdneUa  Ssig.  Kb.  N.  Z.  230. 
13-imiictala  De;.  Cat 

Coce.  13-/Hmc.  Lin.  Fn.Su.4Sl. 
C  —  tMtiis  Say.  J.  ilc4, 94. 
Ck>GCINSLLA  Xtn* 

9HM>lata  F.  KL  1,  366. 


5-notata  Kb.  N.  Z.  230. 
3-fasciata  F.  EL  1,  363. 
tricospia  Kb.  N.  Z.  231. 
incamata  Kb.  ib, 
TenoBta  Mels.  P.  Ac.  3, 178. 

natulata  Dej.  CaL 
15-piinctata  oliv. 

tnali  Say.  J.  Ac.  4,  93. 
pnllata  Say.  J.  Ac.  5,  302. 

notans  Rand.  B.  J.  2, 49. 
oonfuse-fligiiata. 
picta  Band.  B.  J.  2^51. 

cancinnata  Mels.  P.  Ac.  3, 1 77. 

tmmnAnliiiai  Fobr.  EL  1,  357. 

Fbyllobora  Ckevr. 
20-maciilata. 
nana  Dej.  Cat. 

Cocc.  20-inac.  Say.  J.  Ac.  4, 98. 
Brachiacantha  Chevr. 

bis-5-pustulata  Fabr.  El.  1  384. 
ursina  F.  ib.  386. 
var.  minor. 
disconotata. 
consimilis. 
•  OxYinrcHUS. 
moerens. 

SCTMKUS. 


*  Nor  haTt  I  eomiMied  this  ipeeiec. 

^  Corpus  alatnm  breviter  oblongnm  antioe  sabangosUtmn  gUbrmn.  Antenns  e«- 
^to  brrnorea  artiealo  2  *^  majuseiilo,  ultimo  OT»Ii  majore.  ligala  emarginata.  StU' 
toUum  distiaetam.  Ungaes  limpliees.  Epipleoro  impresse.  Abdomen  articulo  1  "^ 
laminamm  maigine  extemo  eurrato. 

O.  moerens.  ^  Niger  nttidos,  pnnctolatns,  thoracis  margine,  elytrorumqae  gutta 
minnta  pone  medium  testaceis,  antennis  tarsisque  nifis.    Long.  '1.   8t  Ignace. 

Variat,  a  eljtris  gutta  altera  parra  hnmerali  testaoea,  margine  pone  medium  ntfes- 
eeate.  ^  Niger  immaculatus. 

^  8.  eaudalts,  —  Breriter  OTaUs,  oonTerus,  punetatus,  niger,  thonee  lateribus,  aoten- 
ais,  palpis  pedibus,  abdominis<)^ue  segmentis  2  ultimis  mfis,  mesostemo  lato,  fere  tmn- 
eato,  abdominis  kminis  integris,  baai  punctatia,  ad  marginem  segment!  1  "^  fere  ex- 
teadentibtts.  Long.  *09.  $  articulo  ultimo  abdominis  late  profonde  emarginato,  pedibui 
oapileque  nilli. 


RBMATi¥B  OH  THB  OOUIOFTBBA.  289 


^^wnslris.  Obthopbbus. 

puDctam.  flayidus. 

^ornatiu.  Cobtlophus. 

lugubris. 


Plate  8ik  rynresents  twdve  new  species  of  the  Ooleoptera,  de- 
Meribed  in  the  preceding  Catalogue. 


On  glancing  over  the  catalogue  which  is  just  ended,  the  entomolo- 
ffst  cannot  &il  to  be  struck  with  two  very  remarkable  characters  dis- 
played by  the  insect  &una  of  these  northern  regions.  I^t,  the  entire 
absence  of  all  those  groups  which  are  peculiar  to  the  American 
continent.  Thus,  there  is  no  Dicselus,  no  Pasimachus  among  the 
Carabica ;  the  Brachelytra  are  represented  only  by  forms  conmion 
to  both  continents.  Among  the  Buprestida  is  no  Brachys ;  in'  the 
Scarabseidae,  the  American  groups  (except  Dichelonycha)  are  com- 
pletely unrepresented ;  in  brief,  there  is  scarcely  a  genus  enumerated 
which  has  not  its  representatiye  in  the  Old  World.  The  few  new 
genera  which  I  have  ventured  to  establish,  are  not  to  be  regarded  as 
exceptions,  they  are  all  closely  allied  to  European  forms,  and  by  no 
means  members  of  groups  exclusively  American. 

Secondly,  the  deficiency  caused  by  the  disappearance  of  charac- 
teristic forms,  is  obviated  by  a  large  increase  of  the  members  of 
genera  feebly  represented  in  the  more  temperate  re^ons,  and  also 
by  the  introduction  of  many  genera  heretofore  regarded  as  confin- 
ed to  the  northern  part  of  Europe  and  Asia.  Among  these  latter 
are  many  species  which  can  be  distinguished  fix)m  their  foreign 

**  S.  laenatris.— Breriter  OTmlis,  conTezos,  panetatas,  niger,  mesostemo  lato  fere 
tnmcato,  abdominiB  laminia  integria,  basi  ponctatis,  ad  marginem  segmenti  1^  fere 
eztendentnraa.  Long.  '09.  S  articulo  ultimo  abdominis  profunda  triangulariter  im- 
preeeo ;  basi  minus  dense  punctata ;  pedibus  vel  rufis,  yel  pioeis,  rufo-marginatis. 

9  abdomine  integro,  nqualiter  dense  punctatOi  antennis  pedibusque  nigris,  postiois 
nommnquam  mfis. 

>■  S.  omatns.— Ellipticus,  conyexus  dense  subtiliter  punctatos,  niger  elytris  utrinque 
macnla  magna  obUqna  ante  medium,  alteraque  magna  orbiculata  pone  medium  Iste 
ru£a,  antennarum  basi  tibiis  taraisque  fusoo-rufis,  abdominis  ^  *"'*""  extrorsum  omnino 
oblitentis*  mMOttcmo  lato,  parum  emaiginato.    Long.  -08. 
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aiuJogaes  only  by  flie  moei  careful  exanunataon.  Tlus  panlleliflm 
b  aometimes  most  exact,  miming  hot  merely  ihrongh  Hie  genera, 
bat  even  throng  the  respective  species  of  which  they  are  compoeed ; 
thus  of  the  two  species  of  Olisthienis,  each  is  most  closely  related 
to  its  European  analogue,  0,  laticep9  being  umilar  to  O.  meffoee- 
phaluM^  while  0.  nitidu$  can  scarcely  be  known  from  0.  mbMtriatui. 

While  upon  this  subject,  we  may  take  occasion  to  distinguish  the 
different  kinds  of  replacement  of  species,  which  are  observed  in  pasB- 
ing  from  one  loolo^cal  district  to  another  more  or  less  distant. 
There  appear  to  be  four  distinct  modifications  by  which  &anas  are 
characteriied. 

Ist.  When  the  same  species,  or  organic  fonns,  so  nmilar  as  to  pre- 
sent no  appreciable  difference,  appear  at  points  so  situated  as  to 
preclude  the  posnbiHiy  of  any  intercommunication.  These  are  most 
rare,  and  are  only  observed  when  the  physical  circumstances  under 
which  the  species  ensts  are  nearly  identical. 

2d.  When  a  species  in  one  district  is  paralleled  by  another  in  a 
different  re^on  so  closely  allied  that  upon  a  superficial  ^ance  they 
would  be  regarded  as  the  same.  These  are  called  (malogaus  9pecie9; 
e.  g.,  the  Olisthttri,  Spondyli,  Bembidia,  Helq)hori,  &e.,  &c.,  of 
tiie  preceding  catalogue,  as  compared  with  European  species. 

3d.  Where  several  species  in  one  region  are  represented  by 
several  others  of  the  same  genus,  which  perform  a  similar  part  in 
the  economy  of  nature,  without,  however,  displaying  any  farther 
aflSnity  to  each  other.  These  are  called  eqidvalent  Bpecie^;  e.  g.^ 
most  of  the  species  of  Cicindela,  Brachinus,  Clytus,  Donacia,  &c.,of 
America,  as  compared  with  those  of  the  eastern  world. 

4th.  Where  the  members  of  a  group  are  represented  coUecrively 
by  kindred  species  in  another  district,  which  however  displav  such 
differences  of  structure  that  each  may  at  once  be  referred  to  it£  pro- 
per locality;  e.  g.,most  of  the  Melolonthse  among  Coleoptera,  and 
the  entire  group  of  Quadrumana  among  mammalia. 

Now  it  will  be  observed,  that  in  proceeding  from  the  Arctic  circle 
to  the  tropics,  the  prominent  character  of  the  fauna  is  succet^sively 
modified  by  these  peculiarities.  We  paas  from  a  region  where  the 
fauna  is  the  same  at  remote  points,  through  one  where  the  produc- 
tions are  similar,  but  not  identical,  to  one  finally,  where  the  equUib- 
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riam  of  ferms  is  still  preserved,  but  where  the  general  arrangement  is 
totally  <Merent,  the  prominent  groups  of  one  continent  being  either 
feebly  represented  on  the  other,  or  dse  entirely  wanting. 

It  does  not  become  ns,  in  the  present  imperfect  state  of  tropical 
exploration,  to  determine  what  groups  are  peculiar  to  each  continent ; 
we  can  merely  say  that  particular  forms  are  more  abundant  in  certun 
regions.  For  by  a  strange  fiitaUty,  (at  least  in  Coleoptera,)  no  sooner 
is  any  group  admitted  by  a  common  consent  to  be  exclusiTely  Amer- 
ican, than  suddenly,  as  if  produced  by  tiie  weU-known  jugglery  of 
those  countries,  a  species  starts  up  in  Central  Asia,  or  Africa,  (e.  g., 
Galerita,  Agra,  Sandalus.)  StiD,  enough  remains  to  show  us  that 
the  prevailiBg  character  of  tropical  fauna  is  individuality;  the 
production  of  peculiar  forms  within  limited  re^ons :  while  the  dis- 
tinguishing feature  of  temperate  and  arctic  fauna  is  the  repetition  of 
similar  or  identical  forms  through  extensive  localities. 

On  proceeding  now  to  illustrate  these  deductions  by  special  exam- 
ples from  tiie  catalogue  before  us,  it  will  be  seen  that  the  parallelism 
of  spedes  in  temperate  and  fri^d  climates  can  be  demonstrated  more 
particularly  in  the  genera  which  are  more  universally  diffused  over 
tiie  earth,  or  in  those  which  are  especially  confined  to  temperate  re* 
gions,  than  m  such  as  receive  ttiehr  principal  development  within  the 
tropics.  Thus  for  instance,  among  the  great  group  of  Carnivorous 
Coleoptera,  tiie  terreetial  species,  (although  well  represented  in  cold 
climates,)  contain  an  immense  number  of  genera,  each  of  which 
(witii  few  exceptions)  seems  to  have  a  particular  locus,  external  to 
which  it  is  feebly  represented.  Accordingly  in  this  group,  the  par- 
allelism of  species  is  by  no  means  clear,  and  the  forms  are  rather  to 
be  oonftdered  equivalent  than  analogous.  On  the  otiier  hand, 
among  tiie  aquatic  Predaceous  Coleoptera,  the  genera  are  but  few, 
and  the  tribe  is  more  abundant  in  cold  regions ;  and  in  these  the 
parallelism  is  most  exact,  so  that  there  are  but  few  mentioned  in  the 
preceding  pages,  that  have  not  their  exact  counterparts  in  Europe. 
The  characters  appended  to  the  new  species  will  render  this  scAcient> 
ly  obvious  to  the  student,  wlule  the  relations  of  those  previously 
described  by  Eirby  and  Aub6  have  already  been  clearly  pointed  out 
by  those  authors. 

Pasang  on  to  the  other  water-beetles,  the  species  of  Helojdioms 
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and  OchihebiuB  will  affi)rd  other  Btriking  ezamides  of  tilus 
Among  the  Brachelytra  are  numerous  other  instances,  the  most  re- 
markable being  the  genus  Olisthserus,  already  alluded  to.  Protei- 
nus  and  Megarthrus  also  for  tlie  first  time  appear  on  this  continent. 
The  Aphodii  with  large  scutellum,  the  Ditylus,  Pytho,  Sphseriestes, 
and  Spend jlus  are  also  good  illustrations.  Among  the  Elateridss  are 
numerous  instances,  but  having  not  yet  submitted  this  group  to  phi- 
losophical study,  I  have  not  ventured  to  describe  the  new  species, 
but  have  merely  indicated  them  by  names.  For  the  present  there- 
fore, any  remarks  on  the  parallelism  of  the  forms  in  this  group  must 
be  postponed.  Notwithstanding  this  approximation  to  a  uniform, 
subarctic  standard,  we  still  find  in  these  boreal  regions,  a  prevailing 
character  of  North  American  fauna — the  extreme  paucily  of  Curcu- 
lionidse.  The  Donaci»  too,  although  numerous,  do  not  aflford  any 
prominent  parallelism.  The  American  species  can  only  be  regarded 
as  equivalent  to  the  European. 

On  concluding  this  short  essay  on  the  geographical  distribution  of 
Goleoptera  in  the  northern  part  of  our  continent,  I  feel  that  some 
cause  must  be  assigned  for  the  brief  manner  in  which  such  extensive 
material  has  been  disposed  of.  Enough  has  been  given  to  point  the 
laws  of  distribution,  and  to  show  that  they  accord  most  perfectiy  with 
those  derived  from  other  branches  of  natural  history,  while  during 
the  yet  imperfect  condition  of  entomological  science  in  this  country, 
a  minute  analysis  of  the  components  of  the  entire  &una  would  be  a 
work  of  immense  labor,  and  would  in  &ct  be  rendered  nugatory, 
until  all  the  species  are  described,  and  all  the  groups  submitted  to  a 
philosophical  revision.  My  complete  success  in  tracing  the  par- 
allelism between  the  Pselaphidse  of  Europe  and  North  America  (in 
an  unpublished  monograph  of  this  fiunily)  leads  me  to  believe  that 
a  rich  store  of  material  is  herein  presented  to  such  minds  as  are  satis- 
fied with  statistical  comparisons  between  the  inhabitants  of  difibrent 
zodlogical  districts ;  and  that  nothing  but  industry  and  a  free  accesB 
to  the  most  common  European  insects  is  required  to  produce  a  most 
formidable  list  of  analogous  species.  I  shall  rest  satisfied  with  having 
shown  that  this  peralleUsm  exists  even  more  accurately  than  in  the 
vertebrate  class,  and  with  having  pointed  out  examples  far  more 
numerous  than  tiiose  furnished  by  the  higher  anin&als :  the  more  so, 
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OBce  I  feel  that  one  already  converaant  with  entomological  names 
will  find  no  difficulty  in  extending  the  already  long  list  of  parallel 
species,  while  to  the  general  reader,  who  desires  only  the  deductions 
of  science,  without  entering  upon  the  tedious  processes  by  which 
they  are  obtained,  a  catalogue  of  mere  technicalities,  which  fail  to 
convey  a  single  idea  to  his  mind,  will  be  equally  useless  and  uninter- 
esting. 

I  purposed  in  the  present  essay  to  trace,  as  far  as  posable,  the 
mechanism  of  the  agency  by  which  the  present  distribution  of  species 
has  been  effected,  and  to  reduce  its  most  obvious  results  to  some  fixed 
principles.  Fearful,  however,  lest  my  views  should  be  considered  as 
derived  exclusively  firom  a  condderation  of  insects,  and  their  phe-. 
nomena  of  distribution,  I  prefer  waiting  until  a  sufficient  familiarity 
with  other  sciences  will  enable  me  to  be  less  partial  in  my  choice  of 
illustrations.  I  do  this  with  the  less  regret  as  I  find  some  of  my 
deductions  are  at  variance  with  many  of  the  most  ancient,  and  most 
firmly  established  prejudices  of  our  nature,  and  before  venturing  any 
assertion,  which  even  in  appearance  deviates  from  '^  general  impres- 
sions," it  is  at  least  prudent  to  be  supported  by  facts  drawn  from 
more  extended  observation  than  is  furnished  by  one  or  two  limited 
departments  of  knowledge. 

In  the  rapids  at  Niagara  have  been  observed  large  numbers  of 
the  singular  animal  described  by  Dekay  (in  the  Zoology  of  New 
York)  as  a  new  genus  of  Crustacea,  under  the  name  of  Fluvicola 
Herricki.  They  were  attached  to  stones  just  below  the  surface  of 
the  water,  and  crawled  but  slowly ;  when  seized,  they  endeavor  to 
contract  themselves  into  a  ball. 

These  animals  have  a  marvellous  resemblance  to  the  extinct  group 
of  Trilobites,  although,  as  will  be  seen  in  the  sequel,  they  are  the 
larvae  of  an  insect.  Mr.  Agassiz  informs  me  that  a  similar  form  has 
long  been  known  to  the  zoologists  of  Continental  Europe  as  Scutel- 
laria amerlandica,  but  I  have  not  been  able  to  find  any  published  ac- 
count of  it. 

On  turning  over  some  stones  near  the  river  bimk,  I  was  agreeably 
surprised  to  find  many  specimens  which  had  left  the  water  for  the 
purpose  of  changing  into  pup».    The  elliptical  shield  of  the  superior 
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■cr&ce,  vUdi  g^  Uie  aiuiiial  iti  OrwlMatti  appeanneoY  was  firm- 
ly adliereiil  to  the  stone  hj  ha  eOktod  margin,  and  fimned  an  excd- 
lant  protection  under  i^kh  ike  laftv  tranafennalionB  eonld  take 
flaee  with  aafeij*  In  hd^  die  aaperior  aineid  being  cast  eff  widi 
the  larra  ddn,  aerfed  in  pbee  of  die  eoooon  or  neat  oonatnictod  b j 
manj  larrS)  bafera  tranafotnung. 

I  regret  that  in  the  abort  acoonnt  ^^en  by  me  at  die  reeenl 
meeting  of  nataraBsta  m  OaadNidge,  I  iraa  induced  to  apeak  of  tUa 
diaooTcry,  widioat  baring  aceeas  at  the  time  to  apeoimena.  Thoae 
wUch  I  expected  to  find  at  Boston  had  been  lost,  and  my  former 
eomminadon  of  die  papm  cdlected  by  myself  was  Tety  ali^t  I 
r^rred  die  inaeet  to  the  order  of  Neoroptera,  and  I  mnat  here 
letom  my  nnoere  thanka  to  my  fiiend  Dr.  Hairia,  for  a  hint  towards 
ita  tme  nature. 

For  the  opportomij  of  examining  aome  very  large  and  well  deyet 
oped  larrm,  I  am  indebted  tomyfiriend  I.  G.  Breroort,  who  procured 
ttem  at  Niagara  in  July  of  die  premns  year. 

The  body  proper  of  the  larrm  is  elong^,  die  head  being  free, 
(i.  e.  not  retractile,)  but  concealed  under  die  large  siueld,  like  a  pro- 
longation of  the  dorsal  epidenms  of  the  prothorax.  On  each  side 
are  six  small,  approximate  ocelli,  anterior  to  which  is  the  anteima, 
a  litde  longer  than  the  head,  and  twojointed ;  each  jcnnt  having  a 
tendency  to  become  (fiyided  at  its  middle,  ao  that  on  a  superficial 
inspection  there  would  appear  to  be  four  joints.  These  organs  are 
inserted  at  the  outer  extrenuty  of  the  clypeo-craoial  suture ;  the 
labrum  is  large,  and  a  litde  emarpnate  in  the  middle.  The  lower 
part  of  die  head  is  corered  by  a  large  mentom,  which  proTento  die 
mandibles  and  maxillm  from  being  seen.  The  manllary  palpi  are 
half  the  length  of  the  antennae,  filiform,  radier  stout,  and  ihree^rticu- 
lated,  the  jmnts  being  equal.  The  labial  palpi  are  bent  down  and 
covered  by  die  epidermis.  In  die  very  young  larvae  the  palpi  are 
stall  shorter  in  proportion  to  die  antennae.  A  more  fuU  description 
of  die  parts  of  the  moudi  must  be  reserved  for  a  separate  treatise, 
when  their  structure  can  be  illustrated  by  plates.  The  rinlomen  is 
fomished  on  each  side  with  six  bunches  of  long  branchial  filaments, 
which  proceed  from  the  interstices  between  the  articulations ;  there 
18  a  larger  bunch  df  filaments  connected  with  the  anal  aperture, 
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may  be  retraeted,  and  is  ordinarily  not  vislUe  in  dead  speoimeDe ; 
exterior  to  Oieae  filamentB  <m  eaoh  artiottlation  is  a  amall  fovea.  The 
artionlaticm  itaelf  is  prolonged  each  side,  for  a  short  distance  between 
the  laminse  of  the  expanded  epidermis,  so  tho  t  the  ontfine  of  the  proper 
fleshy  portion  is  serrate.  The  legs  are  slenvlw,  the  tarsos  inartionlate, 
and  fiimished  with  a  single  claw* 

The  papa  is  broadly  oval,  and  depressed.  The  head  is  concealed 
under  a  hood  formed  by  the  prolongation  of  the  epidermis  of  the 
protborax.  This  hood  is  produced  at  the  posterior  angles,  so  that  it 
becomes  exactly  similar  to  the  thorax  of  a  Lampyris. 

The  firont  between  the  antennae  is  transversely  elevated,  so  that 
the  month  is  sitoated  on  its  inferior  surface.  The  antennse  are  three 
times  longer  than  the  head,  and  inmde  of  the  pupa  skin  (in  much 
developed  specimens)  are  seen  to  be  serrate,  and  eleven-jointed ;  the 
palpi  are  two-thirds  the  length  of  the  antennae,  and  are  somewhat 
dilated  at  the  extremity.  The  labial  palpi  are  very  short.  The 
labrum  is  transversely  cordate.  The  wings  are  bent  under  the  body. 
The  superior  ones  exhibit  the  structure  of  elytra,  and  have  four  ali^t 
lon^tudinal  ribs :  the  inferior  are  membranous,  and  show  a  slight 
transverse  nervure  near  the  middle.  The  abdomen  is  six-jointed  and 
serrate  at  the  sides,  owing  to  the  angular  prolongation  of  each  joint, 
and  is  entirely  free  from  branchial  appendages.  The  last  joint  is 
rounded.  The  feet  are  slender,  and  not  armed  with  a  claw.  The 
mesopectus  is  deeply  channeled. 

After  the  description  just  ^ven  of  the  pupa,  no  one  will  doubt 
that  the  insect  belongs  to  the  Goleoptera ;  and  from  the  serrate  out- 
line of  the  abdomen,  one  would  be  inclined  to  refer  it  to  the  groups 
possessing  larvae  like  the  Lampyris,  Lycus,  &c.  The  separation  of 
the  prothorax  and  its  great  development,  as  well  as  the  structure  of 
the  superior  wings,  absolutely  exclude  it  from  the  Neuroptera,  to 
which  I  at  first  referred  it. 

The  p^uliar  structure  of  the  head  of  the  pupa,  and  the  great 
length  of  the  palpi,  point  clearly  to  Eurypalpus,  a  curious  genus, 
which  is  placed  by  authors  near  Cyphon,  which,  as  is  well  known,  is 
closely  allied  to  the  Lampyridae.  Eurypalpus  differs  very  much  from 
all  the  allied  genera,  in  being  aquatic.  It  is  furnished  with  slender 
legs,  but  the  tarsi  are  long,  especially  the  last  joint,  which  has  two 
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very  strong  claws,  (as  in  Macronjchns)  to  fit  it  for  ofin^g  to  stones 
in  a  rapid  current.  The  mesopectos  of  Surypalpus  is  likewise  deeply 
channeled.  The  elytra  are  siao  famished  with  three  or  ionr  very 
obtuse  elevated  lines.  As  yet  there  is  bat  a  sin^e  species  of  the 
genos  known.  E.  Lecontet,  (Dej.  Cat.)  I  am  not  aware  that  any 
description  has  been  published  of  it. 

Thus  is  settled  the  history  of  the  transformations  of  an  anomalous 
form,  which  has  much  perplexed  naturalists  for  many  years.  Its 
history  shows  the  care  with  which  our  investigation  should  be  made, 
when  we  are  upon  unknown  ground.  But  where  the  homolo^es  of 
the  animal  with  other  aquatic  larvae  provided  witii  branchia  are  so 
exact,  it  is  a  littie  remarkable  that  its  larval  character  should  remain 
so  long  unnoticed.  The  ord^  difference  between  it  and  an  ordinaiy 
larva  (either  of  Coleoptera  or  Neuroptera)  is  the  prolongation  of 
the  dorsal  epidermis,  to  form  a  shield  under  which  tiie  true  body  is 
concealed.  Similar  prolongations  are  found  in  nearly  all  orders  of 
insects. 

I  know  not  how  Dr.  Dekay  fell  mto  the  mistake  of  considering 
tiie  elongate  palpi  as  a  second  pur  of  antenna :  and  surely  such  an 
anomalous  form  as  a  Crustacean  with  eix  legSy  and  a  head  eeparate 
from  the  thorax,  deserved  a  more  careful  examination,  before  receiv- 
ing a  definite  place  in  the  system. 

The  figure  in  the  New  York  Zoology,  (as  the  animal  is  very  pecu- 
liar in  its  form,)  bears  a  certain  vague  resemblance  to  what  it  was 
intended  to  represent ;  but  for  all  systematic  purposes,  it  is,  like 
nearly  all  the  plates  in  that  part  of  the  State  Survey,  perfectiy 
worthless. 


V. 

CATALOGUE  OF  SHELLS,  WITH  DESCRIPTIONS  OF 

NEW  SPECIEa 

BT    DB.  A.   A.   GOULD. 


HeHz  albolabris,  Say.    Noithem  Bhore,  Michipicottn. 

^     tridentata,  Say.    Niagara,  Mackinaw. 

**     thyroidus,  Say,    Niagara,  Mackinaw. 

*^     altemata.  Say.    Niagara,  Mackinaw. 

"     palliata,  Say.    Niagara. 

^     monodon,  RackeU.    Niagara,  Mackinaw. 

^     perspectiYa,  Say.    Niagara,  Mackinaw. 

^     striatella,  Anthony.    Fort  William,  Cape  Crourganne,  N.  E.  of  St  Ignace. 

"     concava,  Say.    Niagara. 

**     arborea,  Say.    Mackinaw,  Fort  William,  Cape  Gonrganne,  St.  Ignace. 

"     electrina,  Gould.    Cape  Gonrganne. 

*^    chersioa,  Say,    Michipicotin,  Cape  Goniganne. 
*  Vltrina  linquda,  Govid.    Cape  Gonrganne. 
Snocinea  OTalin,  Gotdd.    Fort  William. 

"        obliqua.  Say.    Nij^ara,  NorUiem  Coast.' 
**        avara,  Say.    Niagara. 
Fhysa  beterostropha,  Say.    Black  Biyer,  Pie  Island,  Fort  William. 


>  ViTBiNA  LncpiDA,  Gould  {V.  pelhteida.  Say,  in  Long's  Expedition.  II.  258.)  HaTing 
made  a  critical  comparison  of  our  Vitrina  with  the  Y.  peUucida  of  Europe,  with  which 
species  it  has  hitherto  heen  regarded  as  identical,  I  am  induced  to  beUeve  that  they  are 
different  species.  The  American  shell  is  more  globose  ;  the  plane  of  the  aperture  is 
more  oblique,  and  the  basal  portion  of  the  lip  sw^ps  round  from  the  columella  in  a 
rapidly  curring  arc,  instead  of  stretching  off  almost  horizontally ;  indeed  the  whole 
aperture  is  more  nearly  circular.  These  differences  become  quite  obyious  when  the 
ihell  is  greatly  magnified.  The  color  of  the  European  shell  is  always  more  or  less 
green  or  yellow,  whereas  the  American  specimens  are  colorless,  and  decidedly  more 
fragile.  In  size,  they  are  about  one  fourth  smaller  than  the  foreign  ones,  and  have,  at 
least,  half  a  whorl  less  in  the  spire.  It  is  indeed  more  nearly  like  Y.  stAglobosa,  Mich, 
which,  howeyer,  has  a  much  more  eUyated  spire,  and  its  basal  face  much  more  inflated. 
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^FhjrBa  TinoM,  Gould,    Northern  oout,  Micliipicoliii. 

^       ancfllaria,  Say,    Niagara,  Saalt  St  Marie,  MkhipioodiL 
Limnea  jngnlaris,  Soy.    Northern  Coast. 

**      capeiata,  Say,    Niagara,  Bbck  Rtver. 

M      hnmilis,  Say,    Michipioodii,  Cape  Gonrganne. 
*     "      cataacopiom.  Say.    Northern  shorSy  Fort  William. 

*^      desidiosa,  Say,    Northern  shore. 
^     "     laneeata,  GtnML    Fie,  Gooiganne. 

*  Pbtba  TIHO0A,  CknM^  T.  tenvi,  orato-globosi,  badi&,  spinliter  minutiMim^  itti- 
at&,  epidermide  teniii  i&dnt&;  spir&  obttts&f  anfr.  4,  ultimo  permagno ;  aperton  ottto- 
lunati,  I  longitad.  teste  adequante,  hepaticft ;  colmnella  recti,  tenuL  Long.  |,liL 
i  poU.    Proceed,  Boat,  Soe,  Nat.  Hitt.,  11.,  263,  Dee.  1847. 

I  quote  the  above  description  of  a  species  first  brought  from  Lake  Superior  bj  Dr. 
C.  T.  Jackson,  and  hitherto  found  only  in  the  region  of  that  lake.  Prof.  A.  found  it  on 
the  north  shore,  at  Hichipiootin.  It  is%rell  characterized  by  its  inflated  form,  delicate 
structure,  striated  surface,  its  wine-red  color  externally,  and  its  lirer-brown  color  within. 
It  resembles,  somewhat,  P.  onciUariaf  which  differs  in  form  by  hsTing  shooldeied 
whorls,  and  its  greatest  diameter  behind  the  middle.  Unfortunately,  the  figure  has 
been  drawn  from  a  rery  small  specimen,  and  does  not  exhibit  the  characters  of  a  fsQ- 
grown  specimen.    (See  pi.  7,  figs.  10  and  11.) 

*  LiMNEA  CATA8COPIUM.  There  is  no  slight  difficulty  in  defining  the  limits  of  alfied 
species  in  this  genus.  While  real  specific  characters  are  very  few  and  ill  defined,  the 
rariations  of  species  are  Tory  numerous  and  wide  in  their  range ;  nevertheless,  \tf  a 
certain  fades,  or  by  collecting  large  numbers  at  a  given  locality,  we  are  able  to  fso- 
nounce  shells  which  are  very  different  in  their  aspect  to  be  specifically  identioL 
These  remarks  apply  with  special  force  to  the  species  above  named.  Some  of  the 
specimens  are  elongated  and  slender,  while  others  are  short  and  ventricose ;  some  are 
thin  and  fragile,  others  dense  and  firm ;  some  are  smooth  or  with  a  delicately  oor> 
rugated  epidermis,  others  are  indented  and  broken  into  numerous  facets  ;  some  have  a 
very  largely  developed  fold  on  the  pillar,  while  others  present  a  simple  column ;  ia 
some  the  columella  is  curved  and  flexuous,  in  others  it  ia  direct ;  some  have  regnlai 
and  symmetrical  outlines  made  up  of  cylindrical  whorls,  while  others  have  a  very  acate 
angle  and  a  broad  shoulder  at  the  posterior  part  of  the  body  whorl ;  and  the  color  may 
be  amber,  brownish,  livid  or  cinereous.  There  can  be  little  doubt  that  these  wide  va- 
nations  have  been  regarded  as  difiiBrent  species,  as  indeed  they  could  not  fail  to  be, 
were  only  isolated  specimens  examined  ;  but  when  we  come  to  compare  large  numbers 
collected  in  company,  we  see  the  connecting  links  and  the  necessity  of  retaining  them 
under  one  name.  Among  them  we  find  L.  jnnguia.  Say,  which  Mr.  Haldeman  has  al- 
ready  referred  to  this  species ;  and  also  L.  emargimUa^  Say,  which,  from  the  few  aped- 
mena  he  had  seen,  Mr.  Haldeman  deemed  to  be  a  well  marked  species.  The  aumeroai 
specimens  since  brought  from  the  Lake  Superior  region  render  it  sufficiently  certain 
that  it  is  only  a  variety  of  L.  cctttaacopium,  with  the  last  whorl  more  or  less  angular 
posteriorly,  and  with  a  straight  pUar  which  gives  to  the  base  of  the  aperture  a  pecu- 
liarly broad  and  distorted  form. 

Amid  all  the  variations,  however,  there  is  a  certain  aspect  of  the  aperture  whith  is 
characteristic.  It  is  large  when  compared  with  that  of  L.  um&rosa,  or  L.  eiodee ;  it  is  near- 
ly semicircular,  while  in  large  specimens  of  L.  deeidiota^  where  the  proportional  size  ot 
the  aperture  is  more  nearly  the  same,  its  posterior  outline  is  broad  and  nearly  transverse. 

*  LiMNBA  LANCBATA,  Qould.  Tcsts  mediocri,  fragili,  diaphanl,  come&,  attenuati, 
Btriis  incrementi  et  striis  volventibus  argute  reticulata ;  spine  anfr.  6  planiusculis,  pe^ 
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Flanorbis  bicarinatos,  Say>  .Sault  St  Marie,  Black  Biver. 

**        pamis,  Say.    Saalt  St  Marie. 
YalTata  tricarinata,  Say,    Black  Biver. 
Amnicola  grana,  Say.    Fort  William,  Cape  Grourganne. 
Paludina  ponderosa,  Say.    Niagara. 
Melania  fiyescens,  Menke.    (niagarenos,  Lecu)    Niagara. 

**       snbalata.    Niagara. 
CTclas  similis,  Say.    Saalt  St  Marie. 

"      partameia  (young)  ?  Say.    Fort  William. 
*  Pisidiam  dubium,  Say.    Fort  William,  Michipicotin. 
Unio  radiatus,  Gmd.    Northern  shore. 
Anodonta  Fepiniana,  Lea.    Northern  shore,  Cape  Gonrganne. 

The  number  of  Hyalve  shells  seems  to  diminish  yery  abruptly  at  the  chain  of 
the  great  lakes ;  so  that  of  the  great  number  of  species,  so  profuse  also  in  the 
number  of  individuals,  in  the  States  bordering  on  the  south,  scarcely  ten  spe- 
cies, and  those  not  abundant,  are  found  to  the  north ;  and  all  these  are  meagre 
in  development,  and  of  the  simplest  form  and  color. 

obliqnis,  ultimo }  tests  squante ;  aperturd.  angusta,  dimidiam  longitudinis  fere  ade- 
qnante,  posticd  acuta,  plica  colamellari  conspicua,  acuta,  vix  spiral! ;  labro  faseii  cas' 
taneiL  submarginali  picto.  Long.  |,  lat  |,  poll.  Proceed.  Bott.  Soe.  Nat.  History, 
HI.  64.  Oct  1848.    (See  pi.  7,  figs.  8  and  9.) 

A  medium  sized  species,  with  an  elongated,  delicate,  minutely  reticulated  shell,  com- 
posed of  about  six  very  oblique  flattish  whorls,  the  last  of  which  constitutes  three  fourths 
of  the  whole  shell.  The  aperture  is  narrow,  having  a  sharp,  slightly  winding  fold  on 
the  pillar,  and  a  submarginal  brown  stripe  just  within  the  lip. 

Next  to  L.  yracilis,  this  is  the  most  delicate  species  we  have.  It  may  be  compared 
with  L.  atUnuata  and  L.  rejlexa,  from  both  of  which  it  differs  in  the  flatness  of  its 
whorls,  in  its  narrow,  elongated  aperture,  and  in  being  only  half  their  size.  It  is  much 
like  Physa  hypnonun  reversed. 

*  PisiDiuM  DUBiuM.  The  separation  from  Cyclas  of  some  species  under  the  name  of 
Pisidium  being  regarded  as  legitimate,  I  place  this  shell  under  that  genus.  The  shells 
brought  from  Lake  Superior  seem,  however,  to  differ  somewhat  from  specimens  from 
the  Atlantic  region.  They  are  smaller,  more  elevated,  less  sulcated,  and  the  hinge  is 
less  robust.  I  had  designed  to  apply  to  them  the  specific  name  P.  tenellum,  but  un- 
fortunately the  specimens  were  mislaid  before  I  had  examined  them  with  sufficient 
care  to  give  the  characters  with  the  requisite  precision. 


VI. 


FISHES  OF  LAKE  SUPERIOR  COMPARED  WITH  THOSE  OF 
THE  OTHER  GREAT  CANADIAN  LAKES. 


Besides  the  interest  there  is  everywhere  in  studying  the  Bving 
animals  of  a  new  countryy  there  is  a  particular,  interest  to  a  natural- 
ist in  ascertaining  their  peculiar  geographical  distribution,  and  their 
true  affinities  with  those  of  other  countries.  It  is  only  by  following 
such  a  course,  that  we  can  hope  to  arrive  at  any  exact  results  as  to 
their  origin.  In  this  respect  the  freshwater  animals  have  a  peculiar 
intorost,  as  from  the  element  they  inhabit,  they  are  placed  under 
exceptional  circumstances. 

Marine  animals,  as  well  as  those  inhabiting  dry  land,  seem  to  have 
a  boundless  opportunity  before  them  to  spread  over  large  parts  of  the 
earth's  surf5*ce,  and  their  locomotive  powers  would  generally  be  suf- 
ficient to  carry  thorn  almost  anywhere  ;  but  they  do  not  avail  them- 
selves of  the  possibility ;  notwithstanding  their  facilities  for  locomo- 
tion, they  fi^r  tlie  most  part  remain  within  very  narrow  limits,  using 
tlioir  lllHM'ty  rather  to  keep  within  certain  defimte  bounds.  This 
tcudoncy  of  the  higher  animals  especially,  to  keep  within  well-ascer- 
tained limits^  is  perha|>s  the  strongest  evidence  that  there  is  a  natural 
oouuootiou  between  the  external  world,  and  the  organized  beings 
li\  iui^  ujnni  the  present  surface  of  our  globe.  The  laws  which  regu- 
late those  relations,  and  those  of  geographical  distribution  in  partic- 
ular, have  already  been  ascertained  to  a  certain  extent,  and  wiD 
receive  advUtiv>Qal  eridenee  from  the  facts  recorded  during  our  jonr- 
nov. 

The  fn.vhwater  ammals  are  placed  in  somewhat  different  circuir. 
$t$mct^«    Their  abode  being  circumscribed  by  dry  land  within  finuts 
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which  are  often  reduced  to  a  narrow  current  of  water,  and  being  far- 
ther, for  the  most  part,  prevented  by  structural  peculiarities  from 
passing  from  the  rivers  into  the  ocean,  thej  are  confined  within  nar> 
rower  limits  than  either  terrestrial  or  marine  types.     Within  these 
Emits  again  they  are  still  &rther  restricted  ;  the  shells  and  fishes  of 
the  head-waters  of  large  rivers,  for  instance,  being  scarcely  ever  the 
same  as  those  of  their  middle  or  lower  course,  few  species  extending 
all  over  any  freshwater  basin  from  one  extreme  of  its  boundary  to  the 
other ;  thus  forming  at  various  heights  above  the  level  of  the  sea, 
isolated  groups  of  freshwater  animals  in  the  midst  of  those  which  in- 
habit the  dry  land.    These  groups  are  very  similar  in  their  circum* 
scription  to  the  islands  and  coral  reefs  of  the  ocean  ;  like  them  they 
are  either  large  or  small,  isolated  and  far  apart,  or  close  together  in 
various  modes  of  association.    In  every  respect  they  form  upon  the 
continents  as  it  were  a  counterpart  of  the  archipelagoes. 

From  their  circumscription,  these  groups  of  lakes  present  at  once 
a  peculiar  feature  in  the  animal  kingdom,  their  inhabitants  being  en- 
tirely unconnected  with  any  of  the  other  living  beings  which  swarm 
around  them.  What,  for  instance,  is  there  apparently  in  common 
between  the  fishes  of  our  lakes  and  rivers,  and  the  quadrupeds  which 
inhabit  their  shores,  or  the  birds  perching  on  the  branches  which 
overshadow  their  waters ;  or  what  connection  is  there  between  the 
few  hermit-like  terrestrial  animals  that  live  upon  the  low  islands  of 
the  Pacific,  and  the  fishes  which  play  among  the  corals,  or  in  the 
sand  and  mud  of  their  shores  ?  And  nevertheless  there  is  but  one 
plan  in  the  creation ;  freshwater  animals  under  similar  latitudes  are 
as  uniform  as  the  corresponding  vegetation,  and  however  isolated  and 
apparently  unconnected  the  tropical  islands  may  seem,  their  inhabi- 
tants agree  in  their  most  important  traits. 

The  best  evidence  that  in  the  plan  of  creation  animals  are  intended 
to  be  located  within  circumscribed  boundaries,  is  farther  derived  from 
their  regular  migrations.  Although  the  Arctic  birds  wander  during 
winter  into  temperate  countries,  and  some  reach  even  the  warmer 
zones ;  although  there  are  many  which,  from  the  colder  temperate 
climates,  extend  quite  into  the  tropics,  there  is  nevertheless  not  one 
'  of  these  species  which  passes  from  the  northern  to  the  southern  hem- 
isphere ;  not  one  which  does  not  return  at  regular  epochs  to  the 
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countries  whence  it  came  from.  And  the  more  minutely  we  tnoe 
ilus  geographical  distribution,  the  more  we  are  impressed  with  the 
conviction  that  it  must  be  primitive,  that  is  to  say,  that  animals  must 
have  ori^nated  where  they  live,  and  have  remained  almost  precisely 
within  the  same  limits  ever  since  they  were  created,  except  in  a  few 
cases,  where,  under  the  influence  of  man,  those  limits  have  been 
extended  over  large  areas.  To  express  this  view  still  more  distinctly, 
I  should  say  that  the  question  to  be  settied  is,  whether  for  instance 
the  wild  animals  which  live  in  America  originated  in  this  continent, 
or  migrated  into  it  from  other  parts  of  the  world  ;  whether  the  black 
bear  was  created  in  the  forests  of  New  England  and  the  Northern 
States,  or  whether  it  is  derived  from  some  European  bear,  which  by 
some  means  found  its  way  to  this  continent,  and  being  under  the 
influence  of  a  new  climate,  produced  a  new  race ;  whether  the  many 
peculiar  birds  of  North  America  which  hve  in  forests  composed  of 
trees  different  from  those  which  occur  either  in  Europe  or  Ana, 
whether  these  birds,  which  themselves  are  not  identical  with  those  of 
any  other  country,  were  or  were  not  created  where  they  live ; 
whether  the  snapping  turtie,  the  alligator,  the  rattiesnake,  and  other 
reptiles  which  are  found  only  in  America,  have  become  extinct  in  the 
Old  World  after  migrating  over  the  Atlantic,  to  be  preserved  in  tius 
continent ;  whether  the  fishes  of  the  great  Canadian  lakes  made  their 
appearance  first  in  those  waters,  or  migrated  thither  from  somewhere 
else  ?  These  are  the  questions  which  such  an  inquiry  into  the  geo- 
graphical distribution  of  ammals  involves ;  it  is  the  great  question  of 
the  unity  or  plurality  of  creations ;  it  is  not  less  the  question  of  the 
origin  of  ammals  from  single  pairs  or  in  large  numbers ;  and,  strange 
to  say,  a  thorough  examination  of  the  fishes  of  Lake  Superior,  com- 
pared with  those  of  the  adjacent  waters,  is  likely  to  throw  more  light 
u[)on  such  questions,  than  all  traditions,  however  ancient,  however 
near  in  point  of  time  to  the  epoch  of  creation  itself. 

In  order  to  proceed  methodicaUy  in  this  investigation,  our  first 
step  must  be  to  examine  nunutcly,  whether  the  fishes  of  Lake  Supe- 
rior are  the  same  as  those  of  other  lakes  in  this  or  any  other  countiy, 
and  if  not^  how  they  differ.  To  satisfy  ourselves  in  this  respect,  we 
shall  successively  examine  all  the  families  of  fishes  which  have  repre- 
aentauves  hi  those  great  freshwater  seas. 
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PETROMTZONTiDiB  (Lamproj-eels.) 

There  are  fiunilies  in  all  departments  of  nature,  whose  peculiarities 
call  for  an  inyestigation  of  their  more  general  relations  rather  than  of 
their  structural  details.  The  Petrom/zons  are  in  this  case.  Closelj 
alhed  together  and  circumscribed  in  a  most  natural  family,  it  is  a  ques- 
tion whether  thej  should  be  entirely  separated  from  all  other  fishes 
to  form  a  great  group  by  themselves,  or  whether  they  belong  to  one 
of  those  great  divisions  in  which  the  individual  members  differ  widely 
from  each  other.  In  other  words,  should  the  Petromyzons  stand  by 
tiiemselves  in  a  natural  classification  of  fishes,  as  Prince  Canino  and 
Jdi.  Miiller  have  placed  them,  or  shall  we  combine  them  with  skates 
and  sharks,  as  Cuvier  iias  done  ?  To  answer  such  a  question,  it  is 
necessary  to  discuss  beforehand  principles  of  the  utmost  importance 
in  the  study  of  natural  history,  and  above  all  to  settle  the  follow- 
ing difficulty : — ^Is  the  study  of  anatomical  structure  an  absolutely 
safe  giude  in  the  estimation  of  the  relations  of  animab  to  each  other  ? 
Cuvier,  who  made  the  study  of  comparative  anatomy  the  foundation 
of  classification,  carried  out  this  principle  in  a  most  remarkable  man- 
ner, and  improved  the  natural  arrangement  of  animals  most  sur- 
prisingly ;  indeed,  he  made  zoology  truly  a  science  by  it ;  but  with 
a  tact  that  characterizes  genius,  he  limited  the  absolute  consequences 
of  this  law  by  a  true  appreciation  of  the  relative  value  of  characters ; 
mtroducing  at  the  same  time  with  the  principle  of  classification  ac- 
cording to  the  structure  of  animals,  that  of  subordination  of  charac- 
ters, without  which  the  first  great  principle  might  mislead  us,  instead 
d  helping  to  ascertain  the  true  relations  of  organized  beings.  Now 
it  seems  to  me  as  if  zoologists  and  anatomists  had  of  late  insisted  too 
strictly  upon  the  absolute  differences  which  exist  between  animals, 
instead  of  attempting  to  appreciate  the  relative  value  of  the  differ- 
ences noticed.  Of  course,  as  this  latter  pomt  rests  almost  within  the 
limits  of  individual  appreciation,  it  is  more  difficult  to  find  the  right 
path  here,  than  in  almost  any  other  department  of  zoological  investi- 
gations ;  but  I  hope  to  be  able  to  introduce  another  great  principle 
of  zoolo^cal  classification,  which  shall  afford  a  safe  guide  to  settle 
BQch  doubts ;  I  mean  the  study  of  embryonic  development. 

Let  me  now  show,  in  the  present  instance,  how  I  consider  it  possible 
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to  be  led  by  anatomical  evidence  considered  in  its  absolute  results,  to 
coiubiuations  strictly  opposed  to  those  which  an  additional  acqumt- 
ance  with  embryonic  development  might  indicate. 

Guided  by  his  admirable  natural  feeling  of  affinities,  Cuvier  placed 
in  one  and  the  same  great  division,  sharks,  skates,  and  lamprey-eels. 
Influenced  by  anatomical  investigation,  and  indeed  by  the  most  min- 
ute and  adnurable  knowledge  of  their  anatomical  structure,  derived 
from  unparalleled  investigations,  Joh.  Miiller  concluded,  on  the  con- 
trary, that  the  Cyclostomata  were  to  be  separated  from  the  other 
cartilaginous  fishes,  and  placed  by  themselves  at  the  other  end  of 
the  class.    Who  is  right  in  this  case  cannot  be  ascertained  by  any 
farther  anatomical  investigation ;  it  has  thenceforth  become  a  matter 
of  individual  appreciation,  unless  we  introduce  another  principle,  by 
which  we  can  weigh  the  real  value  of  these  remarkable  differences. 
Such  a  principle,  I  think,  we  have  in  the  metamorphosis  of  embryonic 
life.    Indeed,  if  it  can  be  shown,  that  besides  the  differences  which 
exist  in  all  fishes  between  their  earliest  forms  and  their  full-grown 
state,  there  are  peculiarities  in  sharks,  skates,  and  lamprey-eels 
common  to  all  of  them,  from  an  early  period  of  development,  which 
remain  characteristic  throughout  life,  it  must  be  acknowledged  that 
these  families  belong  to  one  and  the  same  great  group,  notwithstand- 
ing their  extreme  differences  in  their  full-grown  condition.     Now, 
such  facts  exist.     In  the  first  place,  it  is  impossible,  without  disturb- 
ing their  true  affinities,  to  consider  an  extraordinary  development  of 
pectoral  and  ventral  fins  as  a  standard  to  appreciate  fundamental 
relations  between  fishes,  as  in  all  fishes^  without  ex€q>tion,  they  art 
both  wanting  in  earlier  life^  and  as  there  is  scarcely  a  family  in  which 
ventrals  at  least,  are  not  wanting  in  some  genus  or  other.    We  might 
just  as  well  place  Petromyzons  among  the  eels,  as  th^  common 
English  name  purports,  on  the  ground  of  the  deficijency  of  their 
abdominal  and  thoracic  organs  of  locomotion,  as  separate  them  from 
the  other  Placoids.    Again,  the  peculiarities  in  the  development  of 
the  dorsal,  caudal,  and  anal  fins  in  sharks  and  skates,  and  the  diffe^ 
ences  which  exist  between  them  and  the  Petromyzons,  indicate  in 
no  way  their  affimty  or  their  difference ;  in  Petromyzon  we  have  the 
embryonic  condition  of  vertical  fins,  where  a  continuous  fold  in  the 
skin  of  the  middle  line  extends,  as  in  all  embryo  fishes,  from  the  back 
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romid  the  tsul,  towards  the  abdominal  re^on.  In  the  sharks  we 
have  distinct  vertical  fins,  as  the j  generally  grow  out  of  the  continu> 
ous,  embryonic  odd  fin ;  whilst  in  skates  these  fins  disappear  almost 
entirely,  or  are  considerably  reduced.  That  animals  in  their  embry- 
ooic  condition  are  neither  so  elongated  as  many  of  cylindrical  form  in 
their  full-grown  state,  nor  so  short  as  some  others,  is  ascertained  by 
the  embryology  of  snakes  and  toads.  Thus,  all  the  great  external 
differences  which  exist  between  skates  and  sharks  on  one  side,  and 
Pelromyzon  on  the  other,  do  not  show  that  these  animals  do  not 
belong  to  the  same  natural  group,  as  we  have  even  among  the  fult 
grown  ones,  what  we  may  call  transitions  between  the  extreme  forms ; 
for  instance,  sharks  with  more  elongated  body  than  others,  with  more 
extensive  vertical  fins,  even  with  two  dorsals  and  some  without  ven- 
trals.  Again,  the  remarkable  form  of  skates  arises  solely  from  an 
extraordinary  development  of  the  pectorals ;  they  are  nevertheless 
closely  allied  to  sharks,  notwithstanding  the  striking  difierence  in  the 
podtion  of  the  ^-openings. 

As  for  the  anatomical  differences  which  exbt  among  these  fishes, 
and  upon  which  so  much  stress  is  placed  as  to  make  the  want  of  a 
heart,  in  Amphioxus,  the  foundation  for  a  peculiar  class  to  include  that 
Eungle  fish,  let  us  not  forget,  that  there  is  an  epoch  in  embryonic  life, 
when  no  vertebrated  animal  has  yet  a  heart ;  when  the  vertebral 
column  is  a  mere  soft  continuous  cord ;  when  the  brain  is  scarcely 
subdivided  into  lobes ;  when  the  head,  as  such,  is  not  yet  distinct 
from  the  trunk ;  when  the  mouth  is  a  mere  circular  opening  at  the 
anterior  extremity  of  the  body ;  when  the  ^Is  are  simple  fissures  on 
the  sides  of  the  head,  or  at  what  is  to  be  a  head,  without  branchio- 
stegal  rays  or  operculum,  or  protecting  covering  of  any  kind. 

Whoever  is  fiuniliar  with  the  anatomy  of  fishes  must  perceive,  after 
these  remarks,  that  the  peculiarities  which  characterize  Petromy- 
zon,  have  a  bearing  upon  the  embryonic  condition  of  their  structure 
even  ip.  their  fuU-grown  state,  and  do  not  by  any  means  mark  a  di& 
ference  between  them  and  the  sharks  and  skates,  any  more  than 
between  them  and  any  other  family  of  fishes.  On  the  contrary, 
should  it  be  possible,  after  these  statements,  to  show  that  there  are 
important  characters,  common  to  Petromyzon,  sharks  and  skates, 
potwithstanding   their  extreme  external  differences,  it  should  be 
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adLaowledged  tiiit  Cykrtnmtta  and  Plagogt^^ 
degrees  of  one  and  die  nme  great  type.  Now,  sach  characters  ire 
bave ;  in  die  fiist  place,  in  die  stmetare  of  the  moafh,  which  differs 
80  widdy  &aai  diat  of  die  odier  fishes,  and  agrees  so  closelj  in  all 
Plaooids,  as  Mailer  lumsdf  has  Aown  in  his  Anatom  j  of  M jnnoids. 
Next,  die  teedi  also  agree,  in  bong  arranged  in  seyenJ  concentric 
aeries,  and  also  in  dmr  nnerosoopical  stmcture,  as  well  as  in  thdr 
node  of  attachment  to  the  ddn  lining  die  jaw,  and  not  to  the  bone 
itBel£  We  hare  olliv  Unts  of  the  rdaticm  between  C jclostomes 
and  Plagnstomes  in  diar  spindes,  and  also  in  thdr  nnmeroos  respi- 
latoiy  apeitores,  ao  that,  after  due  oonaiderationy  I  come  to  the  coo- 
doflion  that  die  Mjzinoids  and  PetaomjBons,  &r  finom  being  the  types 
of  peeoEar  snbdaases,  are  smply  embryonic  fonns  of  the  great  type 
to  whidi  diaifa  and  skates  bdong,  bearing  to  these  powerful  ani- 
mals, in  a  phjaolo^cal  point  <£  riew,  the  same  relation  which  erists 
between  Ichtfayodes  and  the  tailless  batraehians. 

Of  Cydostomata,  two  spedes  have  been  mentioned  as  occmring  in 
the  odder  parts  of  North  America,  both  referred  by  Dr.  Bichardson 
to  the  genns  Petremyion  proper,  bat  of  which  I  have  seen  no  trace 
mysdf  in  the  great  lake  region,  thon^  I  know  Petromyzons  to  occur 
below  Niagara  FaDs.  Howeyer,  I  am  able  to  add  a  new  spedes  of 
dus  fiuEuly  to  the  fiinna  of  those  waters,  which  belongs  to  the  genos 
Ammocoetes,  and  was  found  in  the  mad  in  Michipicotin  Kver,  at  the 
landing  place  of  the  Factory,  the  first  spedmens  of  which  were  poked 
up  by  the  stadents  when  drag^ng  thdr  canoes  along  the  shore. 

Akmoccetes  borealis,  Agass. 

This  pretty  little  species  di£krs  firom  all  diose  already  known,  by 
easily  appreciable  characters.  It  is  at  first  dght  plainly  distmguiahed 
from  the  Ammocoeie8  bicolary  Les.  and  A.  branddaUsj  Dam.  whose 
dorsal  fin  is,  as  it  were,  divided  into  two  lobes  by  a  very  low  emargina- 
tion ;  but  it  resembles  the  Am.  coneohr^  Eirt.  and  unicobry  Dekay, 
in  its  dorsal  fin,  being  aniformly  continaoos.  It  differs,  however,  from 
tins  latter,  whose  form  is  mach  more  elongated,  by  the  extent  of  its 
dorsal  fin,  which  eqoals  one  half  of  the  whole  lengdi  of  the  body,  whilst 
in  the  Am*  umeolor  it  extends  scarcely  before  the  anas.    In  the 
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individual  wUch  has  served  for  this  description,  the  whole  length 
exceeds  a  little  five  inches. 

The  general  form  of  the  body  is  compressed,  differing  still  in 
that  respect  from  A.  umoolotj  which  is  subcylindrical,  whilst  the 
coneolor  is  cylindrical  at  its  anterior,  and  compressed  at  its  posterior 
part.     Our  species  is,  on  the  contrary,  in  some  manner  ribbon-like, 
and  its  length  goes  on  diminishing  regularly  from  the  neck  towards 
the  tail,  where  it  ends  in  an  attenaated  and  obtuse  caudal  lobe. 
The  neck  is  prominent,  but  the  skull  is  declivous.    The  upper  lobe 
of  the  mouth,  which  terminates  the  anterior  extremity,  is  concave, 
the   opening  of  the  cavity  which  it  circumscribes  being  turned 
downwards.    The  anterior  mar^  of  the  lip  is  concave,  the  lateral 
margins  describe  a  convex  lobe  to  the  angles  of  the  mouth.    The 
lower  lip  is  completely  distinct  from  the  upper,  small  and  fixed  upon 
the  anterior  of  the  lateral  mar^ns  of  the  upper ;  it  is  slightly  con- 
cave about  the  middle  of  its  circumference.    The  convex  lateral 
lobes  are  elliptical.    The  mouth,  placed  in  the  centre  of  the  funnel 
fi>rmed  by  the  two  Ups,  is  proportional  to  the  size  of  the  fish.   When 
it  is  shut  it  seems  to  be  cleft  vertically,  though  in  reality  it  is  cir- 
cular.     The    branched  fringes   which  surround  the   mouth,  are 
especially  developed  on  the  lower  lip  and  at  the  angles  of  the  mouth ; 
they  lengthen,  but  are  reduced  in  thickness,  on  the  inner  side  of  the 
upper  lip,  under  the  form  of  an  isosceles  triangle,  whose  interior 
is  equally  famished  with  them.    The  opening  of  the  nose  is  situate 
in  a  circular  depresnon  between  the  anterior  extremity  of  the 
skull  and  the  inner  margin  of  the  upper  lip.     This  depression 
is  continued  upwards,  and  terminates  about  the  middle  of  the  skull. 
The  eyes  are  very  small  and  placed  on  the  sides  of  the  head,  at  the 
height  of  the  angles  of  the  mouth,  in  a  slight  furrow  of  the  face. 
The  branchial  openings  are  subcircular  or  convex  in  front,  truncated 
behind,  and  open  in  a  wrinkled  furrow  half  an  inch  long,  in  form  of  a 
Teiy  elliptical  curved  line.    The  first  branchial  opening  is  at  a  dis- 
tance of  ^  of  an  inch  behind  the  angles  of  the  mouth.    The  anus  opens 
b  a  depression  at  a  dbtance  of  |  of  an  inch  from  the  extremity  of  the 
caudal  fin ;  it  is  cleft  longitudinally,  and  bordered  by  two  thinned  lips. 
The  anal  fin,  very  low  at  its  origin  immediately  behind  the  anus,  widens 
a  little  as  it  advances  towards  the  caudal,  with  which  it  unites  after 


254  LAEB  SUPERIOR. 

having  produced  a  more  marked  lobe.  The  dorsal  fin  is  higher,  bat 
like  the  anal  grows  in  height  towards  the  posterior  extremity,  and 
forms  like  it  a  more  dilated  lobe  before  it  unites  with  the  caudal. 
This  latter  extends  over  an  equal  length  above  and  below  the  tail. 
It  is  separated  firom  the  dorsal  and  anal  fins  by  a  notch,  beyond  which 
the  fin  arises  to  the  height  of  the  terminal  lobes  of  the  two  anterior 
fins,  and  preserves  the  same  height  along  the  whole  circumference  of 
the  tail,  under  the  form  of  an  elongated  oval.  Undulated,  annular, 
transverse  lines,  distinct  enough  on  the  sides  of  the  body,  corres- 
ponding with  the  lateral  muscles  of  the  trunk,  are  very  marked. 

This  species  is  firom  Michipicotin,  where  we  have  picked  up  a  rather 
large  number  of  specimens. 

Lepidostexjs. 

This  genus  of  fishes  is  known  throughout  the  United  States 
under  the  name  of  gar-pike.  It  is  a  very  singular  animal,  and  its  hisr 
tory  is  closely  connected  with  the  most  important  progress  which  has 
recently  been  made  in  ichthyology. 

The  first  knowledge  naturalists  had  of  this  remarkable  fish  was 
derived  from  Catesby,  who  published  a  figure  and  a  short  account 
of  it  in  his  Natural  History  of  South  Carolina. 

linnscus,  who  received  specimens  of  the  same  species  firom  Dr. 
Garden  of  South  Carolina,  introduced  it  into  his  Systema  Katurm 
under  the  name  of  Ebox  osseiM^  supposing  it  allied  to  the  common 
pickerel,  because  its  dorsal  and  anal  fins  are  opposite  to  each  other 
and  far  back,  near  the  end  of  the  tail.* 

Lacepede,  who  first  noticed  some  of  its  peculiarities,  removed  it 
firom  the  genus  Esox,  and  established  a  distinct  genus  for  it,  under 
the  name  of  LepiaosteuSj  which  name,  however,  not  being  quite 
granmiatically  correct,  I  afterwards  modified  to  LepidosteuSj  which 
is  now  generally  received. 

The  French  naturalist  knew  a  second  species  of  that  genus,  from 
the  Mississippi,  which  he  called  Lepidosteus  Spatula,    Afterwards 

*  For  some  loological  particolan  respecting  tliis  fish,  see  preceding  NamtiTe, 
page  33. 
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Rafinesque  described  several  more,  which,  however,  can  scarcely  be 
identified,  as  his  descriptions  are  so  very  short  and  imperfect  as  to 
give  little  information  upon  their  structure.  In  his  Animal  Kingdom, 
Cnvier  characterized  the  genus  Lepidosteus  more  correctly  than  his 
predecessors,  without,  however,  noticing  the  great  difference  which 
exists  between  this  genus  and  the  common  Abdomincdes  among  which 
he  places  it. 

It  was  my  good  fortune  early  in  the  course  of  my  scientific  studies 
to  perceive  the  striking  difierences  which  exist  between  these  Lepidos- 
tei  and  all  the  other  fishes  now  living  upon  our  globe  ;  and  at  the 
same  time  to  call  the  attention  of  naturalists  to  the  close  relationship 
which  exists  between  them  and  the  fossil  fishes  of  the  earlier  geologi- 
cal ages.  So  tiiat,  after  an  extensive  study  of  the  remains  of  these 
ancient  inhabitants  of  olden  time,  Lepidosteus  .has  become  notable  as 
the  only  living  representative  of  the  large  group  of  fishes  which  peo- 
pled, almost  exclusively,  the  waters  during  the  early  ages  of  the 
earth's  history,  and  which  has  gradually  decreased  in  number,  until, 
at  li^t,  he  was  left  almost  alone  to  remind  the  observers  of  the  present 
age,  of  a  once  powerful  and  widely  spread  dynasty  among  the  watery 
tribes. 

These  facts  call  for  a  close  examination  of  this  singular  fish.  In 
the  first  place,  let  me  say,  that  all  the  species  of  Lepidosteus^  of 
which  I  now  know  ten  distinct  species,  inhabit  exclusively  the  fresh 
waters  of  North  America.  This  is,  in  itself,  a  remarkable  fact, 
most  important  in  the  history  of  nature,  as  it  shows  that  far  from  de- 
riving its  inhabitants  from  other  parts  of  the  world,  America  has 
had,  and  has  now,  animals  which  are  entirely  peculiar  to  it,  and 
which  have  nowhere  any  near  relatives. 

I  am  well  aware  that  the  Bichir  of  the  Nile  is  remotely  allied  to 
the  gar-pikes,  and  that  another  species  of  Polypterus  occui-s  also  in 
the  Senegal;  but  this  genus  constitutes  also  by  itself  a  peculiar 
group,  and  can  only  be  considered  as  distantly  related  to  the  Lepi- 
dostei. 

Another  remarkable  peculiarity  in  the  geographical  distribution  of 
these  fishes  consists  in  the  fact  that  different  species  are  limited  to 
different  water  basins,  as  the  species  of  the  Middle  and  Southern 
Atlantic  States  are  as  different  from  those  of  the  Western  waters  as 
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they  are  from  the  species  which  occur  in  the  Northern  lakes ;  so 
that,  not  only  is  the  genus  located  in  a  peculiar  continent,  but  the 
individual  species  are  also  confined  to  special  regions  of  this  couo- 
try,  from  the  great  Canadian  lakes  to  the  freshwaters  of  Florida,  and 
from  the  Atlantic  rivers  to  the  numerous  affluents  of  the  Mississippi 
New  England,  however,  has  no  species,  and  this  is  the  more  surpris- 
ing as  they  occur  further  north  in  the  St.  Lawrence,  and  further 
south  in  the  Delaware. 

The  question  now  arises,  how  this  genus  of  fishes  stands  in  its 
class ;  and  whether,  notwithstanding  their  peculiarity,  they  may  not 
be  associated  with  some  other  families. 

Before  answering  this  question,  let  me  insist  upon  another  fitct, 
that,  even  if  we  take  into  account  the  nominal  species  of  Bafinesque 
and  that  beautiful  species  of  th^  Northern  lakes  first  described  by 
Dr.  Richardson,  the  Lepidostei  are  only  ten  in  number.  And  if  we 
introduce  into  the  same  general  division,  the  Polypteri,  we  shall 
have  a  natural  group  of  fishes  containing  in  the  present  creation  not 
more  than  a  dozen  species.  And  even  should  we  suppose  thai 
some  more  relatives  of  that  group  may  be  discovered  in  the  course  of 
time,  we  can  by  no  means  suppose  that  this  family  would  ever  oonfaun 
as  large  a  number  of  species  as  most  of  the  other  families  of  the  class. 
W^  need  only  remember  the  innumerable  species  of  suckers,  or  of 
cat-fishes,  which  occtur  every  where  in  our  fresh  waters,  or  the 
various  kind  of  perch,  mackerel,  codfish,  &c.,  wluch  swarm  in  tiie 
ocean,  and  among  which  the  new  discoveries  to  be  expected  can 
hardly  be  fewer  than  among  our  Lepidostei,  to  be  satisfied  that  there 
is  here  a  remarkable  contrast  between  these  families.  It  is  therefore 
a  fact  plainly  shown  by  this  evidence,  that  the  most  natural  groups 
of  animals  which  we  discover  in  nature,  difier  widely  among  them- 
selves in  the  number  of  their  representatives. 

It  is  not  less  obvious,  that  these  groups  difier  from  each  other  in  a 
very  unequal  degree,  taken  as  general  groups  or  considered  in  tiie 
isolatedf  members  of  their  families. 

The  amount  of  difference  which  distinguishes  the  gar-pikes  fi^nn 
the  common  pickerels,  or  from  the  trouts,  or  from  the  herrings^ 
or  from  the  suckers,  is  far  greater,  for  instance,  than  that  which  dis- 
tinguishes the   pickerels  from  the  trouts,  or  the  trouts  from  the 
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herrings;  and  again,  the  generic  differences  which  occur  among 
the  trouts,  the  graylings  and  white-fishes,  and  distinguish  them  from 
true  salmon,  are  far  greater  than  that  wluch  exists  between  the  chubs, 
gadgeons,  barbels  or  carps  ;  and  the  specific  distinctions  which  may 
be  noticed  in  these  different  genera  are  again  of  an  unequal  value. 
So  that  we  arrive  at  once  to  this  important  conclusion,  that 
natural  groups  in  the  animal  kingdom  show  naturally  differences  of 
unequal  value,  and  that  all  attempts  on  the  part  of  naturalists  to 
equalize  the  divisions  which  they  acknowledge  in  their  researches, 
must,  as  a  matter  of  course,  result  in  failure ;  and  I  have  not  the 
sli^test  doubt  that  our  classifications  have  not  been  more  improved, 
and  that  we  have  made  less  extensive  progress  in  the  knowledge 
of  the  true  relationship  between  the  various  groups  of  the  animal  king- 
dom, for  the  very  reason  that  we  have  too  often  aimed  at  an  arrange- 
ment which  the  most  familiar  £a»cts  in  nature  plainly  contradict* 
Instead  of  this  desired  uniformity,  we  sometimes  observe  a  numer- 
ous group  of  closely  alUed  species  corresponding  to  another  group 
with  few,  but  more  distinct  and  more  widely  different  species,  and 
even  isolated  types,  the  relation  of  which  seems  to  branch  in 
an  directions,  without  ever  coming  very  close  to  any  other  group. 
Now,  unless  our  classifications  admit,  as  a  natural  limit,  this  diver- 
aty,  it  will  be  impossible  ever  to  form  a  system  which  will  answer 
to  the  natural  affinities  really  existing  in  nature.  As  I  have  said  on 
another  occasion,*  classification  should  be  a  picture  from  nature,  and 
not  an  artificial  frame  of  our  own  invention,  into  which  natural  objects 
are  more  or  less  conveniently  brought  together. 

Another  important  pomt  of  view,  of  which  naturalists  should  never 
lose  sight,  is  the  relation  which  exists  between  animals  now  found 
alive  on  various  parts  of  the  surface  of  our  globe,  and  those  known 
to  us  only  from  fossil  remains  discovered  in  strata  of  a  different  geo- 
lo^cal  age. 

The  Lepidosteus,  however  isolated  in  the  present  creation,  had 
once  many  and  very  diversified  representatives  all  over  the  globe. 
Fossils  of  the  same  family  of  which  the  gai^pike  is  the  type,  have  been 
found  all  over  Europe  in  the  oldest  fossiliferous  beds,  in  the  strata  of 
the  age  of  the  coal ;  in  the  new  red  sandstone ;  in  the  oolitic  deposits, 

•  See  Primeipiea  ofZooloffy,  by  L.  Agassis  and  A.  A.  Gould,  Vol.  II. 
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and  even  in  the  chalk  and  tertiary  beds.  They  existed  in  &e  same 
wide  range  upon  the  continent  of  North  America,  and  have  been  found 
in  Asia  as  well  as  in  Xe w  Holland ;  so  that  this  fanuly ,  now  limited  to 
the  continent  of  North  America,  and,  if  we  include  in  it  the  Bichir 
also,  to  two  river  basins  of  Africa,  —  was  once  cosmopolite  in  its 
geographical  distribution. 

The  natural  consequence  from  such  evidence  is,  that  we  cannot 
arrive  at  a  true  insight  into  the  relations  of  the  animal  creation,  unless 
we  study,  at  the  same  time,  the  living  animals,  and  those  which  have 
become  extinct ;  and  that  a  natural  classification  must  associate  the 
fossils  promiscuously  in  their  natural  relationship  with  the  living 
types.  The  separation  of  palaeontology  from  zoology,  for  the  sake 
of  convenience  in  the  study  of  geological  phenomena,  has  been  very 
injurious  to  the  real  progress  of  zoology,  and  is  so  entirely  unscientific, 
that  until  they  are  again  combined  under  the  same  head,  even  in  our 
elementary  text  books,  we  can  hardly  expect  that  zoology  will  make 
the  progress  which  extensive  investigations  carried  on  singly,  in  the 
study  of  living  and  fossil  animals,  would  lead  us  to  expect. 

Moreover,  the  identification  of  fossils  requires  a  close  investiga- 
tion of  such  characters  as  are  shown  in  the  only  remains  of  extinct 
species  which  have  been  preserved,  and  which  are,  almost  exclusive- 
ly, their  solid  parts.  It  is  therefore  very  important  that,  in  zoolo^cal 
investigations,  more  attention  should  be  paid  to  the  characters  derived 
from  such  parts  as  are  the  only  ones  accessible  in  the  study  of  fossils. 

The  mutual  advantages  to  be  derived  from  such  a  course  cannot  but 
bo  strikingly  felt  by  those  who  have  devoted  their  attention  to  the 
study  of  fossils.  It  may  even  be  ssdd  that  the  condition  of  fossil  re- 
msdns,  as  they  generally  occur  in  rocks,  has  led  naturalists  to  study 
more  carefully  the  living  species,  than  they  did  before.  I  need  only 
mention  the  minuteness  with  which  the  skeletons  of  living  animals 
have  been  described  since  it  has  been  necessary  to  identify  extinct 
species  firom  isolated  bones. 

The  skeletons  of  fishes,  which  were  neither  correctly  figured  in 
zoological  drawings  of  these  animals,  nor  minutely  examined  in  their 
structure,  are  no  longer  considered  as  unworthy  of  the  attention  of 
minute  observers.  Even  our  knowledge  of  the  structure  of  the 
shells  in  mollusca  and  of  the  wings  of  insects,  has  been  improved  with 
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reference  to  the  identification  of  fossil  remains.  It  is  therefore  plain 
that  comparative  anatomy  should  he  more  extensively  and  intimately 
combined  with  zoology  than  is  generally  the  case.  The  classification 
of  the  animal  kingdom  should  no  longer  be  based  simply  upon  the 
structure  of  the  animals,  but  form  and  structure  should  everywhere 
and  always  be  considered  in  their  intimate  collections. 

I  have  already  alluded  to  the  narrow  circumscription  of  the  genus 
Lepdosteus,  within  the  limits  of  the  temperate  zone  of  North  Amer- 
ica. In  like  manner,  also,  the  Marsupialia,  for  instance,  are  almost 
wholly  confined  to  New  Holland,  and  the  Edentata  to  Brazil.  All 
this  goes  to  show  that  there  is  an  important  connection  between  a 
given  country  and  its  inhabitants,  which  rests  with  the  primitive  plan 
of  the  creation. 

The  limited  existence  of  Lepidosteus  in  North  America  in  the  pre- 
sent creation  has,  no  doubt,  reference  to  the  fact  that  North  America 
was  an  extensive  continent  long  before  other  parts  of  the  globe  had 
undergone  their  most  extensive  physical  changes.  Or  in  other 
words,  that  the  present  character  of  this  continent  has  not  been 
much  altered  from  what  it  was  when  the  ancient  representatives  of 
Lepidosteus  lived ;  while  in  other  parts  of  the  world,  the  physical 
changes  have  been  so  extensive  as  to  exclude  such  forms  from 
among  the  animals  suited  for  them. 

We  have  therefore  here  a  hint  towards  a  more  natural  and  deeper 
understanding  of  the  laws  regulating  the  geographical  distribution  of 
animals  in  general. 

There  are  animals  and  plants  whose  detailed  history  is,  as  it  were, 
at  the  same  time,  the  history  of  that  branch  of  science  to  which  they 
belong.  This  is  particularly  the  case  with  those  animals,  which, 
firom  particular  circumstances,  have  thrown  unusual  light  upon  the 
relations  which  exist  between  them  and  their  allied  types.  There 
are  even  a  few  such  animals,  the  study  of  which  has  actually  marked 
the  advance  of  science.  I  cannot  notice  on  this  occasion  the  gar- 
pike  without  being  strongly  reminded  how  strikingly  this  has  been 
the  fact  with  Lepidosteus.  The  first  sight  I  had  of  a  stuffed  skin  of 
that  fish  in  the  Museum  of  Carlsruhe,  when  a  medical  student  in  the 
University  of  Heidelberg,  in  1826,  convinced  me  that  this  genus  stood 
alone  in  the  class  of  fishes ;  and  that  we  could  not,  by  any  possibility, 
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associate  it  with  any  of  the  types  of  living  fishes,  nor  succeed  in 
finding,  among  living  types,  any  one  to  associate  fairly  inth  it.  It 
was  a  fact,  at  once  deeply  impressed  upon  my  mind,  that  it  stands  iso- 
lated among  sUl  living  beings ;  and  this  early  impression  has  gradoally 
led  me  to  the  views  respecting  classification  which  I  have  expressed 
above,  and  which  have  frequently  guided  me  hi  appreciating  both 
the  various  degrees  of  relationship,  and  also  the  oifferences  which  I 
have  noticed  among  different  fiunilies ;  and,  I  may  say,  has  also  kepi 
me  free  from  fanciful  attempts  at  symmetrical  classifications. 

Somewhat  later,  my  investigations  of  the  fossil  fishes  led  me  to 
the  distinct  appreciation  of  the  great  difiference  there  is  between  the 
characters  of  the  class  of  fishes  in  eariy  geolo^cal  ages ;  I  also 
noticed  that  all  the  bony  fishes  of  former  ages  are  more  or  less 
allied  to  the  gar-pike,  and  widely  different  from  tiie  types  of 
fishes  now  prevailing.  But  the  re'al  nature  of  this  difference  was 
only  gradually  understood.  I  had  not  yet  perceived  that  the  fishes 
of  older  times  had  peculiar  characters  of  their  own,  not  to  be 
found  either  among  the  more  recent  fosals  or  among  the  liv- 
ii^g  representatives  of  that  class.  But  the  opportunity  of  study 
ing  the  skeleton  of  Lepidosteos,  which  was  afforded  me  in  Paris  by 
Guvier,  showed  at  once,  that  these  fishes  have  reptilian  characters.* 

The  articulation  of  their  vertebrsQ  differs  from  that  of  the  verte* 
br»  of  all  other  fishes  no  less  than  the  structure  of  their  scales. 
Their  extremities,  especially  the  pectoral  limbs,  assume  a  higher 
development  than  in  fishes  generally.  Theur  jaws  also,  and  the 
structure  of  their  teeth,  are  equally  peculiar.  Hence,  it  is  plain 
that,  before  the  class  of  reptiles  was  introduced  upon  our  globe, 
the  fishes,  being  then  the  only  representatives  of  the  type  of  verte- 
brata,  were  invested  with  the  characters  of  a  higher  order,  embodj^ 
mg,  as  it  were,  a  prospective  view  of  a  higher  development  in 
another  class,  which  was  introduced  as  a  distinct  type  only  at  a 
later  period ;  and  from  that  time  the  reptilian  character,  which  had 
been  so  prominent  in  the  oldest  fishes,  was  gradually  reduced,  till, 
in  more  recent  periods,  and  in  the  present  creation,  the  fishes  lost  in 

•  For  Anther  details,  lee  mj  Becherclies  lur  let  Poissoni  FouUee,  Tol.  IL  part  2| 
p.  1—78. 
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the  sacoeasive  creations  all  this  herpetologicalrelationshipy  and  were, 
ttt  last,  endowed  with  characters  which  contrast  as  much,  when  com- 
pared with  those  of  reptiles,  as  they  agreed  closely  in  the  beginning. 
Lepidosteus  alone  reminds  us,  in  our  time,  of  these  old-fashioned 
characters  of  the  class  of  fishes,  as  it  was  in  former  days. 

An  opportunity  afforded  me  by  John  Edward  Gray,  Esq.,  of  the 
British  Museum,  of  examining  a  specimen  of  this  genus,  preserved 
in  alcohol,  furnished  another  evidence  that  the  reptilian  character 
of  Lepidosteus  was  not  only  shown  in  its  soUd  parts,  but  was  even 
exemplified  in  the  peculiar  structure  of  its  respiratory  apparatus  and 
its  cellular  ur  bladder,  as  I  have  pomted  out  in  the  Proceedings  of 
the  Zoological  Society  of  London.* 

One  step  further  was  made  during  this  excursion,  when,  at  Niag- 
ara, a  living  specimen  of  Lepidosteus  was  caught  for  me,  and  to  my 
great  delight,  as  well  as  to  my  utter  astonishment,  I  saw  this  fish 
moving  its  head  upon  the  neck  freely,  right  and  left  and  upwards, 
as  a  Saurian,  and  as  no  other  fish  in  creation  does. 

This  reptilian  character  of  the  older  fishes  is  not  the  only  striking 
character  which  distinguishes  them.  Investigations  into  the  em- 
bryonic growth  of  recent  fishes  have  led  me  to  the  discovery  that 
the  changes  which  they  undergo  agree,  in  many  respects,  in  a 
very  remarkable  manner,  with  the  differences  which  we  notice  be- 
tween the  fossils  of  different  ages ;  so  much  so,  that  the  peculiar 
form  of  the  vertebral  column,  and  especially  its  odd  termination  in 
▼ery  young  embryos,  where  the  upper  lobe  of  the  caudal  fin  is  pro- 
longed beyond  the  lower  lobe,  and  forms  an  unequal,  unsymmetrical 
appendage  upwards  and  backwards,  agrees  precisely  with  the  form 
of  the  tail  of  the  bony  fishes  of  the  oldest  geolo^cal  deposits ;  so 
that  these  ancient  fishes  may  be  said  to  have  embryonic  peculiarities 
in  addition  to  their  reptilian  character.  This  fact,  so  simple  in  itself, 
and  apparently  so  natural,  is  of  the  utmost  importance  in  the  history 
of  animal  life.  It  has  gradually  led  me  to  more  extensive  views,  and 
to  the  conviction  that  embryonic  investigations  might  throw  as  much 
light  upon  the  successive  development  of  the  animal  kingdom  during 
the  successive  geolo^cal  periods,  as  upon  the  physiolo^cal  develop- 

•  Proceed.  ZoOL  800.  of  London,  Vol.  IL  page  119. 
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»•.-;  -rii-i  Tr.  •!•>  r^J  rie  ir?;:  zuLcac-na  :f  die  manner  in  which 
il*  «^::irL'If:c  :c  2r»  iir^-lf.y  jirjl  i^^ii^c^ers  froci  reptilian  char- 
tr^r*.  vk5  .;n.l::j^-  ii::r.«iii^ii :  a?  i:  s  2:»:re  dian  probaUe,  ftom 
aL  ▼*  irj--r  .r'lrrvi*^  :t  zl*  e^-rr'/.-zj  of  ^rv^mAl^  dial  die  joung 
g?kr-;tk*.  z:  la  i:ir^rr^  ^:o'ih::ci,  wZ  hire  cLaracters  trnlj  ichdij- 
>1 .3r^  aui  jcIt  a?^^znf(,  zrtki^ixl/,  die  pecoSar  reptifian  charac- 
ters wilii  -iliii::^:!^!  is.  I^zi  z^zcwr±5C%WTj\g  all  my  effi>rts  to 
feeire  u:^  L&:ii>^:eas  in  di-e  Vr»e*iir,z  snfesoo.  I  hare  &iled  up  to 
t.li  i&j  CO  g^  :he  desire!  infrrzkadrcu  It  onlj  remains  fiir  me, 
ihfrr^i'jn,  Xii  ar^e  Datorall^^  ^rin^  near  the  vateis  inhabited  by 
I/^:ii>steii9  to  take  up  tie  subject  aa  eariy  aa  an  oj^Mntanity  is 
af  ^nied  them. 

Although  Lepilosteos  does  not  occur  in  ]^d»  Superior,  I  ha^e 
deemed  it  snSciendy  nnportant  to  introduce  diese  remarks  here,  as 
this  &h  occurs  in  all  the  northern  lakes  except  Lake  Superior,  as 
far  north  even  as  Mod  Lake,  below  Sanlt  St.  Marie.  Its  presence 
in  these  waters  is  another  of  the  striking  differences  which  exist 
between  the  ichthvolo^cai  fiiuna  of  Lake  Superior,  and  diat  of  the 
other  lakes ;  and  shows  once  more,  within  iriiat  narrow  limits  animals 
may  be  circumscribed,  even  when  endowed  with  die  most  powerful 
means  of  locomotion,  and  left  untrammeled  by  natural  barriers. 

This  Lepidostens  is  one  of  the  swiftest  fishes  I  know.  He  darts  like 
an  arrow  through  the  waters,  and  the  facility  widi  which  he  overcomes 
rapids,  even  the  rapids  of  the  Niagara,  shows  that  the  falls  of  St. 
Mary  would  be  no  natural  barrier  to  him,  if  there  were  no  nat- 
ural causes  to  keep  him  within  the  limits  in  which  he  is  found, 
and  which  extend  from  Lake  Michigan,  Lake  St.  Clair,  and  Mud 
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Lake,  throngfa  Lake  Erie,  and  Ontario,  down  to  the  St.  Lawrence 
and  its  outlet  into  the  sea,  into  which  this  fish  never  ventures  far, 
though  he  does  not  altogether  avoid  brackish  and  salt  water. 

Dr.  Richardson  was  the  firat  naturalist  who  described  the  northern 
Lepidosteus.     He   mentions   it  in  his  Fauna  Boreali-Americana, 
under  the  name  of  LepidoBieus  Suronensis^  and  gives  a  correct  and 
detailed  description  of  it.     Nevertheless,  it  has  been  since  mistaken, 
and  referred  to  the  southern  species  first  described  by  Catesby  and 
linnseus,  from  which  it  is  however  very  distinct,  both  by  the  pro- 
portions of  its  parts,  its  scales,  its  fins,  and  especially  by  the  form  of 
its  frontal  bones,  in  which  the  suprarorbital  emargination  is  much 
lower   and  more  elongated.     Again,  notwithstanding  the   descrip- 
tion of  Dr.  mchardson.  Dr.  Dekay  has  redescribed  it  under  the 
name  of  Lepidosteus  Bison;  and  Zadock  Thompson  has  described 
a  young  specimen  under  the  name  of  Lepidosteus  lineatus.    At 
first,  his    description  would  seem  to    indicate    a  really  distinct 
species ;  but  I  have  ascertuned,  by  a  series  of  specimens,  that  the 
differences  pointed  out  are  really  the  characters  of  the  young,  and 
have  no  value  as  specific  characters  ;  the  detached  lobe  formed  by 
the  upper  raylets  of  the  caudal  fin  is  gradually  united  with  the 
lower  rays,*  and  the  lon^tudinal  stripe,  which  is  well  marked  in 
young  specimens  of  a  few  inches  in  length,  gradually  vanishes,  to 
leave  only  a  few  spots  upon  the  sides,  which  even  disappear  entirely 
m  the  oldest  individuals.    The  vertical  fins  alone  remain  spotted  in 
the  adult.    The  natural  color  of  this  fish  is  a  light  greenish  gray, 
passing  downwards  into  a  dull  white. 

AciPENSERiDiB  (Sturgeotis.) 

The  family  of  Sturgeons  is  well  characterized  and  easily  distin- 
guished from  any  other  in  the  class.  These  fishes  have  generally 
been  placed  in  the  order  of  Chondropterygians,  near  the  sharks, 
until  I  objected  to  this  association,  and  attempted  to  show  that,  not- 

*  It  is  a  Tery  remarkable  fact  that  seyeral  fishes  of  the  old  Red  Sandstone  period 
haTe,'in  their  full-grown  state,  a  peculiar  form  of  their  caudal  fin,  which  is  nearly 
identical  with  the  form  of  the  caudal  fin  of  the  young  Lepidosteus ;  a  form  which 
is  otherwise  unknown  to  me  at  present  in  the  whole  class  of  fishes. 
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withstanding  their  extraordinarj  peculiarities,  they  are  more  closely 
related  to  the  gar-pikes,  than  to  any  other  group  of  fishes.  This 
view,  though  at  first  strongly  opposed,  is  now  generally  admitted, 
having  been  sustidned  both  by  anatomical  and  pakeontolo^cal 
evidence. 

The  sturgeons  are  generally  large  fishes,  which  live  at  the  bot- 
tom of  the  water,  feeding  with  their  toothless  mouths  upon  decom- 
posed organized  substances.  Their  movements  are  rather  slug^sh, 
resembling  somewhat  those  of  the  codfish  tribe. 

Their  geographical  distribution  is  quite  peculiar,  and  constitutes 
one  of  their  prominent  peculiarities.  Located  as  they  are,  in  the 
colder  portions  of  the  temperate  zone,  they  inhabit  either  the  fresh 
waters  or  the  seas  exclusively,  or  alternately  both  these  elements, 
remsdning  during  the  larger  part  of  the  year  in  the  sea,  and  ascend- 
ing the  rivers  in  the  spawning  season.  Although  adapted  to  the 
cold  regions  of  the  temperate,  they  do  not  seem  to  extend  into 
the  arctic  zone,  and  I  am  not  aware  that  they  have  been  observed  in 
any  of  the  waters  of  the  warmer  half  of  the  temperate  zone.  The 
great  basin  of  salt  water  lakes  or  seas  which  extends  east  of  the  Med- 
iterranean, seems  to  be  their  principal  abode  in  the  Old  World,  or  at 
least  the  re^on  in  which  the  greater  number  of  species  occur;  and 
each  species  takes  a  wide  range,  extending  up  the  Danube  and  its 
tributaries,  and  all  the  Russian  rivers  emptying  into  the  Black 
Sea.  From  the  Caspian  they  ascend  the  Wolga  in  immense 
shoals,  and  are  found  farther  east  in  the  lakes  of  Central  Asia, 
even  as  far  as  the  borders  of  China.  The  great  Canadian  lakes 
constitute  another  centre  of  distribution  of  these  fishes  in  the  New 
World,  but  here  they  are  neither  so  numerous,  nor  do  they  ever 
occur  in  ccHitact  with  salt  water  in  this  basin. 

Northwards,  there  is  another  great  zone  of  distribution  of  stur- 
geons, which  inhabit  all  the  great  northern  rivers  emptying  into  the 
Arctic  Sea,  in  Asia  as  well  as  in  America.  They  occur  equally  in 
the  intervening  seas,  being  found  on  the  shores  of  Norway  and 
Sweden,  in  the  Baltic  and  North  ,Sea,  as  well  as  m  the  Atlantic 
Ocean,  from  which  they  ascend  the  northern  rivers  of  Germai|r,  as 
well  as  those  of  Holland,  France,  and  Great  Britain.  Even  the 
Mediterrane^  and  the  Adriatic  have  their  sturgeons,  though  few 
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in  namber.  There  are  also  some  on  the  Atlantic  shores  of  North 
America,  along  the  British  Possessions  as  well  as  the  Northern  and 
Middle  United  States.  They  seem  to  be  exceedingly  numerous  in 
ihe  northern  Pacific,  being  found  everywhere  from  Behring's  Straits 
and  Japan  to  the  northern  shores  of  China,  and  on  the  north-west 
coast  of  America,  as  far  south  as  the  Columbia  Kver.  Again,  the 
so  called  western  waters  of  the  United  States  have  their  own 
species,  &om  the  Ohio  down  to  the  lower  portion  of  the  Mississippi, 
bat  it  does  not  appear  that  these  species  ascend  the  rivers  from  the 
Golf  of  McMCO.  I  suppose  them  to  be  rather  entirely  fluviatile,  like 
those  of  the  great  Canadian  lakes. 

Beyond  the  above  limits  southwards  there  are  nowhere  sturgeons 
to  be  found,  not  even  in  the  Nile,  though  emptying  into  a  sea  in 
which  they  occur  ^  and  ieisfor  the  great  rivers  of  Southern  Asia  and 
of  tropic^  AMca,  not  only  the  sturgeons,  but  another  &mily  is 
wanting  there,  I  mean  the  family  of  Goniodonts  which  in  Central 
and  Southern  America  takes  the  place  of  the  sturgeons  of  th6 
North.  Again,  all  the  species  in  different  parts  of  the  world  are 
different. 

It  is  a  most  extraordinary  fact,  which  will  hereafter  throw  much 
light  upon  the  laws  of  geographical  distribution  of  animals  and  their 
mode  of  association,  viz.,  that  certsun  fotmilies  are  entirely  circum- 
scribed within  comparatively  narrow  limits,  and  that  their  special 
location  has  an  unquestionable  reference  to  the  location  of  other  ani-, 
mals ;  or  in  other  words,  that  natural  families,  apparently  little  related 
to  each  other,  are  confined  to  different  parts  of  the  world,  but  are 
linked  together  by  some  intermediate  form,  which  itself  is  located  in 
the  intermediate  track  between  the  two  extremes.  In  the  case  now 
before  us,  we  have  the  sturgeons  extending  aU  around  the  world  in 
the  northern  temperate  hemisphere,  in  its  seas  as  well  as  in  its  fresh 
waters,  all  closely  related  to  each  other.  Neither  in  Asia  nor  in 
A&icais  there  an  aberrant  form  of  that  type,  or  any  representative 
tjrpe  in  the  warmer  zones ;  but  in  North  America  we  have  the 
genus  Scaphirhynchus,  which  occurs  in  the  Ohio  and  Mississippi,  and 
which  ibrms  a  most  natural  link  with  the  family  of  Goniodonts,  all  the 
species  of  which  are  confined  exclusively  to  the  fresh  waters  of 
Central  and  South  America.   The  cloeeness  of  this  connection  will  be 
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ai  once  pereeived  bj  actcnpfing  to  compue  liie  qwdes  of  Ine 
Lofricarae  with  die  Scapliiriijiichas.  I  know  very  well,  thai  Ae 
aSmiies  of  GoniodoiitB  and  Slmoids  with  biurgeoMB  are  denied^  but 
I  sdn  stroDj^y  inasi  npoQ  tfieir  dose  lelatinnahip,  which  I  hope  to 
estaWdi  sad^ctorily  in  a  spedal  paper,  as  I  ooDtinned  to  insist 
upon  the  relation  between  ntufgeons  and  gar-^akea,  ai  one  time 
positiTelj  contradicted,  and  eren  lidicoled.  I  trost  then  to  be  able 
to  riiow,  that  tiie  remarkable  fimn  <^  the  bnina  rf  Silmids  comes 
nearer  to  that  of  sturgeons  and  Lepidosto,  tiian  to  that  of  any 
other  family  of  fishes.  This  being  the  case,  it  is  obTiooaf  that  th^re 
most  be  in  the  physical  c<mdition  of  the  continent  of  America  some 
indncement  not  yet  onderstood,  finr  adaptations  so  speoal  and  so 
diflferent  fifom  what  we  observe  in  the  Old  W<xld.  Indeed,  sadi  anat 
ogpies  between  tiie  organised  beings  almost  fiom  one  pole  to  anotbw, 
occur  from  man  down  to  tiie  plants  in  America  only,  among  its  native 
prodacts ;  while  in  the  Old  World  plants  as  well  as  animals  have  more 
circmnscribed  homes,  and  more  closely  diaracterixed  feataree  in  the 
various  continents  at  different  latitades. 

As  for  tiie  species  of  sturgeons  which  occnr  in  the  Canadian 
lakes,  I  know  only  three  from  peiscmal  examination,  one  of  which  was 
obtained  in  Lake  Superior,  at  Michipiootin,  another  at  the  Pic,  and  the 
tiiird  at  the  Sanlt:  though  I  know  that  they  occur  in  all  other  Cana- 
dian lakes,  yet  it  remains  to  be  ascertained  how  the  species  said  to  be 
so  common  in  Lake  Huron,  compare  with  those  of  Lake  Superior,  and 
with  those  in  the  other  great  lakes  and  the  St.  Lawrence  itself.  As 
for  the  Atlantic  species,  ascending  the  rivers  of  the  United  States 
west  and  south  of  Cape  Cod,  I  know  them  to  differ  fiom  those  of  the 
lakes,  at  least  from  those  which  I  possess  from  Lake  Superior.  The 
number  of  species  of  this  interesting  family  which  occur  in  the  United 
States  is  at  all  events  far  greater  than  would  be  supposed  (rom  an 
examination  of  the  published  records.  Upon  close  comparison  of  the 
specimens  in  my  collection  from  different  parts  of  the  country,  and 
in  (Afferent  museums,  as  those  of  the  Natural  History  Society  of 
Boston,  of  Salem,  of  the  Lyceum  of  New  Y(»k,  my  assistant,  Mr. 
Charles  Girard,  and  myself  have  discovered  several  species  not  yet 
described.    For  this  comparison  I  was  the  better  prepared  as  I  had 
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an  opportanity  in  former  years  of  stadying  ahnost  all  the  Enropean 
qtecies  in  a  fresh  condition,  daring  a  prolonged  visit  in  Vienna. 

ACIPBNBEB  LiEVIS,  AgaSS. 

This  species,  one  of  the  largest  of  the  genns,  is  from  the  Pic. 
The  length  of  the  specimen,  of  which  I  possess  the  head  and  the 
fins^  and  which  was  in  fresh  condition  when  I  examined  it>  was  four 
&et  six  inches.    The  head,  which  is  contained  two  and  a  half  times  in 
the  whole  length,  is  subconical  and  a  little  flattened  below ;  the  upper 
Bur&ce  forms  an  uniformly  descending  line  from  the  occiput  to  the  ex* 
tremity  of  the  snout,  somewhat  elHptical  beyond  the  eyes,  thus  ^ving 
to  the  latter  a  slightly  recurved  appearance.    Fnnn  the  level  of  the 
eyes  to  the  centre  of  the  skull,  on  the  middle  line  of  the  head,  there 
exists  an  equally  elongated  surface,  more  flattened,  being  the  rudi- 
ment of  a  longitudinal  dimple ;  finally,  on  the  occipital  part  of  the  skull 
we  observe  a  small  keel,  where  the  two  bones  of  this  region  begin 
to  become  convex,  in  order  to  pass  to  the  cutting  plates  of  the  back. 
The  sur&ce  of  the  bones  which  form  the  exterior  covering  of  the 
head,  is  invested  with  small  tubercles  of  enamel,  of  a  circular  form 
with  obtuse  summits.    At  first  without  apparent  order,  at  the  very 
centre  of  the  bone  they  become  linear,  radiating  to  the  circumfer- 
ence.   Their  greatest  development  occurs  in  the  occipital  region  and 
on  the  transverse  line  level  with  the  nostrils.     On  the  middle  part 
of  the  head  these  tubercles  become  thinner,  and  on  the  extremity  of 
flie  snout  they  are  reduced  to  a  fine  reticulation.    The  sides  of  the 
head  have  only  a  very  few  asperities.     The  only  bone  on  which  they 
are  developed  is  the  operculum,  and  it  is  only  in  its  posterior  hfdf 
Aat  they  radiate  from  the  centre  towards  the  margin.    A  few  rows 
only  are  directed  towards  the  upper  part  of  the  head.    The  other 
bones  constituting  the   opercular  apparatus  are   covered  with  a 
membrane  finely  roughed  at  the  surface.    The  bones  placed  at 
a  sqiall  distance  behind  the  eye  and  limiting  the  anterior  margin  of 
the  branchial  cavity,  bear  a  few  blunt  tubercles  irregularly  dia- 
tributed  on  their  surface.     The  branchiostegal  membrane  is  naked 
and  smooth,  attached  by  a  thin  shred  to  the  posterior  part  of  the 
operculum,  and  passes  before  the  pectoral  fin,  to  which  it  is  con- 
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tigaous ;  beyond  this  it  dilates,  in  order  to  shut  the  bnmchial  cavity 
at  the  lower  part  of  the  head,  forming  a  very  open  coryed  Ime ; 
finally  it  terminates  at  a  small  distance  from  the  mouth.  The  eyes 
are  at  a  distance  of  three  and  six-eighths  inches  from  the  end  of  the 
snout.  Their  form  is  subcircular,  their  pupil  transversely  cleft. 
Their  inunediate  covering  is  a  smooth  membrane,  which  continues 
below  to  the  anterior  extremity,  where  it  becomes  reticulated,  but 
without  any  appearance  of  the  smallest  plate  on  its  surface.  At  the 
anterior  and  upper  part  of  the  eye  is  a  small  protuberance  projectiiig 
over  the  depression  in  which  the  nostrils  are  situated.  These  latter 
open  at  the  surf&ce  by  two  orifices  on  each  side.  The  one  of  an 
elliptical  form  with  a  free  opening,  occupies  a  prominent  poeition,  so 
that  it  would  be  observed  from  both  sides  of  the  head,  looking  at  it 
firom  above.  The  other,  a  larger  one,  has  the  form  of  a  crescent,  with 
its  convexity  turned  towards  the  eye,  and  placed  a  little  obliquely 
on  the  vertical  line,  extending  below  the  lower  line  of  the  eye  for 
two-thirds  of  its  length. 

The  lower  portion  of  the  head  appears  as  a  flat  surface  rismg 
msensibly  from  the  anterior  margin  of  the  mouth  to  the  extremity  of 
tiie  snout.    This  latter  rises  gradually  in  an  oblique  line,  which  begins 
in  front  of  the  barbels.     The  middle  line  is  convex,  the  margins  are 
inclined.    The  barbels,  four  in  number,  are  situated  in  pairs  on  botii 
sides.    The  two  pairs  are  a  little  more  distant  from  each  other  than 
the  two  barbels  of  the  right  and  left  side.     Their  length  is  nearly 
the  same,  of  about  two  inches ;  their  form  subcorneal,  growing  thinner 
at  their  extremity.    Behind  the  barbels  we  notice  a  subquadrangular 
depression  in  which  their  base  is  concealed  when  they  bend  back- 
wards.   The  mouth  is  situated  on  the  anterior  half  of  the  lower 
part,  in  a  transversal  notch ;  it  extends  from  one  ude  of  the  head 
to  the  other,  the  posterior  margm  being  almost  straight,  the  anterior 
having  an  elliptical  outline  on  the  middle  line.     A  thick  membrane, 
with  a  glandular  and  undulating  surface,  surrounds  the  jaws,  leav- 
ing the  symphysis  of  the  lower  jaw  free.     Both  extremities  are 
attached  to  the  anterior  third  part  of  both  lower  maxillary  bones, 
sending  a  small  membranous  expansion  towards  the  symphyas,  tak- 
ing afterwards  the  direction  towards  the  angles  of  the  mouth. 
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Here  tiie  membrane  is  thickened  connderably,  and  continnes  so  on 
the  nrhole  circumference  of  the  upper  jaw,  following  its  outlines. 

The  mouth  is  protractile,  and  when  projected  outwards  carries 
with  it  the  surrounding  membrane.  The  jaws  are  weak,  both  max- 
illary branches  of  the  upper  and  lower  jaw  uniting  by  means  of  a 
tendinous  membrane.  The  extremity  of  the  tongue  is  round,  cov- 
ered with  a  thick  membrane,  with  a  wrinkled  sur£ftce  .perforated  with 
small  mucous  holes. 

A  thick  layer  of  mucosity  coyers  the  surface  of  the  head.  This 
mucosity  is  secreted  by  the  crypts  of  the  skin ;  these  are  especially 
very  conspicuous  on  the  space  situated  between  the  mouth  and  the 
snout,  and  on  the  upper  side  of  the  latter.  They  have  the  appear^ 
ance  of  irregular  meshes  excavated  in  the  skin,  at  the  bottom  of 
which  we  distinguish,  by  means  of  a  magnifying  glass,  the  crypts 
which  line  its  surface. 

The  body  is  of  a  regular  form,  diminishing  insenrably  from  the 
anterior  side  backwards  to  the  dorsal  and  anal  fins,  behind  which  it 
decreases  rapidly  towards  the  tail.  G^iis  latter  goes  on  tapering,  then 
tarns  up  obliquely,  arching  itself  slightly  over  the  lower  lobe  of  the 
caudal.  The  surface  of  this  ^audal  prolongation  is  covered  with 
small  elongated  escutcheons,  which  become  the  more  slender  the 
more  they  rise  along  the  caudal  arch.  They  begin  above  the  last 
escutcheon  of  the  lateral  row,  much  resembling  the  scales  of  the  tail 
in  Lepidosteus. 

The  five  rows  of  escutcheons  on  the  sides  of  the  body  and  along 
the  back  are  scarcely  visible,  for  they  are  hidden  in  the  thickness 
of  the  body. 

The  upper  lobe  of  the  caudal  fin  is  composed  in  its  whole  extent 
of  spinous  rays,  generally  short  and  much  inclined  backwards,  di- 
minishing in  length  the  more  they  recede,  and  becoming  rudimen- 
tary at  their  termination.  The  lower  lobe,  which  gives  to  the  cau- 
dal fin  its  general  form,  is  exclusively  composed  of  articulated  and 
dichotomous  rays.  Those  of  the  lower  margin,  much  the  largest 
and  longest,  remain  undivided  for  two-thirds  of  their  length ;  they 
seem  even  to  follow  a  direction  peculiar  to  them  by  a  slightly  con> 
cave  line.  The  other  rays  grow  more  and  more  slender  the  more 
they  rise  i^ove  the  lobe.     They  bifurcate  first  in  the  middle,  and 
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The  Tentral  fias,  as  brond  as  ther  are  long,  are  placed  half  way 
between  the  pectorak  and  the  anaL  Their  posteriormargln  is  almost 
sqoaie,  the  inner  sEgfadj  amioas,  die  outer  ro>anded.  Hie  raya 
of  the  fimner  dichotoouK  finom  dieir  basis,  those  of  die  lattel  are 
wndirided,  fike  dioee  of  the  odier  fins. 

The  peetorab  are  of  all  fins  the  most  dereloped.  Their  greatest 
length  is  seren  inches  and  a  half,  and  their  breadth  nearly  four  inches. 
Their  form  is  a  radier  regular  oval,  setting  aside  their  margin  of  inse^ 
tion,  which  for  two-thirds  of  its  extent,  from  die  outer  mar^,  forms 
a  strai^t  line,  directing  itself  obliquely  towards  the  interior  of  the 
fin,  whilst  on  the  other  third  we  obserre  a  curve  which  brings  die 
inner  mar^n  of  the  fin  back  upon  itself.  The  rays  of  this  margin 
become  excessively  slender,  and  remain  undivided,  like  those  of  the 
outer  margin.  Those  of  the  centre  dichotomize  according  to  the 
common  rule. 

The  number  of  rays  in  the  fins  is  as  follows :  P.  89  to40  ;  D.  84 ; 
y.  26  ;  A.  28.  We  may  count  as  many  as  fifty  to  sixty  on  the  lower 
lobe  of  the  caudal,  but  they  become  indistinct  beyond  tins  number. 
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A  character  common  to  all  fins  is  to  have  the  outer  mar^  sen- 
mbij  thicker  than  the  inner,  which  becomes  thin  and  membranous. 
It  is  also  in  this  outer  mar^  that  are  found  the  largest  rays, 
arched  firom  within  outwards,  undivided  in  the  greatest  part  of  their 
extent,  thus  ^ving  them  a  peculiar  aspect.  Small  tubercles  are 
observed  in  the  outer  third  of  the  rajs  where  they  are  most 
dichotomized. 

The  color  is  of  an  uniform  blackish  brown,  which  extends  to  the 
fins ;  it  is  a  little  less  intense  on  the  head,  on  the  lower  half  of  the 
sides  below  the  middle  line  it  has  a  yellowish  reflection.  A  pale  white 
exists  over  the  lower  part  of  the  head  and  the  abdomen,  as  far  as 
the  under  surface  of  the  tiul. 

This  species  resembles  the  A.  rubicunduB  of  Lesueur,  who  describes 
two  Tarieties  of  it,  one  found  with  the  true  rtdncuridiis  in  Lakes 
Erie  and  Ontario;  the  other  inhabiting  the  River  Ohio.  The 
descriptions  which  he  has  gyen  of  them  do  not  enable  us  to  recog- 
nise our  species  in  either  of  these  varieties. 

AOIPIIKSBR  CABBONABIUB,  AgaSS. 

The  general  form  of  this  species  is  rather  thick  and  short  than 
slender.  The  back  is  proportionally  very  elevated  and  very  convex 
from  the  occiput  to  the  anterior  margm  of  the  dorsal  fin,  from  whence 
the  body  begins  to  grow  considerably  slender  towards  the  tail,  which 
last  rises  obliquely  in  order  to  form  the  higher  arch  of  the  caudal 
fin.     (Plate  5,  fig.  1.) 

The  total  length  is  one  foot  two  inches  and  a  half.  The  head  is 
contained  tiiree  times  and  a  half  in  this  length.  The  face,  from  the 
anterior  mar^n  of  the  branchial  cavity  to  the  extremity  of  the  snout, 
equals  the  fourth  part  of  the  length  of  the  trunk.  The  snout,  from 
the  orifices  of  the  nostrils  is  contained  seven  times  in  this  length. « 

The  head  itself  is  depressed,  flattened,  uniformly  inclined  from 
the  occiput  beyond  the  nostrils,  where  the  snout  rises  considerably, 
growing  thinner  on  its  marg^ls,  which  circumstance  ^ves  it  a  convex 
fi>nn.  Seen  from  above,  its  shape  is  that  of  an  elongated  triangle. 
The  upper  surface  is  quite  uniform,  having  only  one  slight  depression 
on  the  middle  line,  bordered  by  two  small  carinse  of  the  frontal  and 
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pttrietal  bones.     Small  plates  contume  on  the  snout  to  its  eztreiaity, 
and  are  prolonged  on  die  sdes  before  the  nostrils,  but  do  not  reach 
the  lower  circomference  of  the  eje.    All  these  bones  are  corered 
with  fine  granules,  disposed  in  linear  rows  in  the  direction  of  the 
head.    The  ejes  occupy  the  upper  re^on  of  the  face.    Thej  are 
oval  and  hare  their  largest  diameter  longitudinal.     They  are  sur- 
rounded with  a  smooth  zone  on  their  lower  circumference,  limited 
above  by  the  bones  of  Uie  skuU,  and  behind  by  a  bone  which  sepa- 
rates ibem  from  the  opercular  apparatus  and  the  branchial  cavity. 
Another  bone,  which  is  triangular,  being  the  continuation  of  the 
preceding,  limits  the  posterior  mar^  of  the  face  and  completes  the 
anterior  margin  of  the  branchial  cavity.    The  nostrils,  situated  in  a 
depression  which  is  reserved  for  them  before  Ihe  eyes,  open,  as  is 
common,  at  the  surface,  by  two  holes  pierced  laterally,  of  which  flra 
upper,  the  smallest,  is  subcircularand  free,  the  lower  oblong,  vertical 
and  protected  by  a  small  membrane  at  its  anterior  margm.  The  small 
plates  which  cover  the  snout  reach  not  so  far  as  the  bone  of  the 
lower  angle  of  the  face.    The  opercular  bone  is  covered  with  these 
fine  granules  disposed  in  stri®  radiating  from  the  centre.      The 
membrane  which  invests  it  and  w^hich  shuts  the  respiratory  opening 
in  front,  is  covered  with  a  fine  rasp,  which  continues  on  the  mdos 
of  the  head  to  the  angle  of  the  mouth.    The  branchiostegal  mem- 
brane proper  is  naked  and  very  thin.    It  surrounds  the  opercular 
bone  from  the  upper  margin  of  the  branchial  cavity,  and  is  prolonged 
and  becomes  wider  a  little  above  the  branchial  opening  behind  the 
pectoral  fins  and  beneath  the  head. 

The  inferior  surface  of  the  head  is  level,  with  the  snout  a  little 
nused.  The  mouth  opens  in  a  depression  behind  the  eyes.  Its 
general  form  is  the  same  as  in  the  A,  UeviSj  (see  pi.  5,  f.  2. ;) 
it  is  protractile  as  in  this  latter,  but  the  membranous  fold  which 
surrounds  the  jaws,  is  smooth  on  its  whole  anterior  circumference, 
where  it  appears  only  as  a  wrinkle  surrounding  the  jaw.  It  thickens 
at  the  angles  of  the  mouth  and  terminates  in  a  flattened  flap,  of 
glandular  appearance,  on  the  third  quarter  of  the  extent  of  the  lower 
jaw,  leaving  the  symphysis  bare.  The  palate  and  th6  tongue  have 
sinuous  and  transverse  wrinkles  on  their  surface. 

Four  thread-like  barbels  half  an  inch  long,  are  placed  mid-way 
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between  the  mouth  and  the  termination  of  the  snout,  a  little  nearer 
however  to  the  mouth.  On  this  face,  though  generally  flattened,  we 
may  observe  a  median  longitudinal  swelling,  having  on  each  side  a 
depression  with  widened  margins.  This  skin  is  bare,  although  cov- 
ered upon  its  surface  with  a  net  of  irregular  meshes  in  which  we 
observe  small  holes  which  secrete  the  mucosity,  as  in  J.,  kevis. 

The  escutcheons  of  the  dorsal  row  are  twelve  in  number,  well  de- 
veloped, andarudimentaiy  thirteenth  applied  to  the  anterior  margin 
of  the  dorsal.  They  are  so  near  to  one  another  that  some  are  even 
slightly  imbricated.  Their  general  form  is  heart^haped,  broader 
^  long,  the  two  sides  hmited  by  a  regular  denticulated  cunred 
line,  rising  abruptly  so  as  to  form  a  veiy  sharp  median  carina, 
terminated  at  the  two  posterior  thirds  in  a  hook,  whose  point  is 
tamed  backwards.  Their  surface  is  covered  with  radiating  lines, 
owing  to  the  linear  arrangement  of  their  tubercles,  which  are  exces- 
sively small,  and  acute.  On  the  space  between  the  posterior  mar- 
^n  of  the  dorsal  and  the  origin  of  the  caudal  we  observe  three 
small  plates.  The  largest  is  situated  on  the  side  of  the  dorsal,  the 
two  smaller  follow  immediately  and  are  arranged  in  pairs.  Their 
surface  is  equally  covered  with  small  acute  tubercles,  but  the  cen 
tre  is  scarcely  indicated  by  a  larger  tubercle,  whence  the  others 
radiate.     (See  pi.  5,  fig.  8.) 

The  lateral  escutcheons  are  from  thirty-two  to  thirty-three  in  num- 
ber, of  irregular  oblong  form,  with  the  two  sides  retracted.  The 
anterior  mar^n  is  concave,  the  posterior  convex,  slightly  notched 
in  the  middle.  The  median  carina  is  but  slightly  prominent,  the 
ades  of  course  but  little  inclined  ;  the  hook  which  rises  above  it  is 
slightly  curved  backwards ;  sometimes  it  is  bifurcated  at  its  point. 
The  surface,  as  usual,  is  covered  with  email  granules  in  radiating 
rows.  Their  position  in  relation  to  the  body  is  oblique  from  before 
backwards.  They  are  less  serrated  than  those  of  the  back,  and  di- 
minish gradually  as  they  approach  the  tidl. 

The  escutcheons  of  the  abdominal  region,  from  seven  to  eight  in 
number,  extending  over  the  space  contained  between  the  posterior 
margin  of  the  pectoral  and  the  anterior  mar^n  of  the  ventral 
fins,  resemble  much  in  their  general  outlines  those  of  the  back. 
Their  form  is  perhaps  more  rounded,  though  they  do  not  form  a 
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regular  circle.  They  are  quite  as  much  indined,  aad  ikeiT  hoob 
are  stronger,  and  more  arched  at  the  point.  The  radiating  slzic 
are  also  more  visible. 

In  front  of  this  doable  row  of  escutcheons  and  as  if  forming  &mr 
immediate  continuation  on  tiiie  inner  nde  of  the  pectoral  fins,  and 
in  front  of  them,  we  observe  a  subtriangular  bone,  the  anteiior 
side  of  whidi  is  concave,  bordering  the  branchial  opening  beneath. 
These  two  bones  are  contiguous  <m  their  anterior  angle,  and  fom 
by  their  reunion  a  convex  carved  line  along  the  sides  of  the  monft, 
to  which  the  branchiostegal  membrane  is  attached.  A  pramineit 
carina,  but  unprovided  with  hooks,  extends  along  the  median  Ime 
from  the  posterior  angle.  A  single  wrinkle  indicates  on  the  middle 
of  ike  anterior  angle  the  rudiment  of  a  carina.  The  8tri»  ladiate 
from  those  two  centres.  The  b<me  of  the  anterior  part  of  the  pecto- 
rals and  upon  which  these  fins  articulate,  is  small  and  hidden  under 
the  skin. 

An  odd  elliptical  escutcheon  with  regular  outlines  is  situated  in  the 
middle  of  the  space  between  the  anus  and  the  anal  fin.  It  has  a  sli^t 
median  carina,  over  which  projects  an  elliptical  hook.  A  rudiBieBt 
of  an  escutcheon  leans  towards  the  anterior  mar^  of  the  anaL 

The  anus  opens  in  a  small  depression  immediately  behind  the 
ventrals,  at  a  distance  of  about  two-thirds  of  an  inch  from  their  poe- 
terior  mar^n,  and  one  inch  and  three-sixteenths  from  tiie  anterior 
margin  of  the  anal.  It  is  small  and  surrounded  by  a  cataneoos 
membrane,  bilobed  on  the  posterior  side. 

The  skin  over  the  whole  space  which  the  escutcheons  do  not 
cover  is  rough  to  the  touch.  Small  tubercles  with  acute*  pcnntB 
cover  uniformly  its  surface,  being  every  where  of  equal  eiie 
and  at  an  equal  distance  from  each  other.  On  the  tenninal  arch 
of  the  tail  they  become  lengthened  and  flattened,  and  invert 
the  whole  space  like  scales. 

The  fins  are  generally  small;  the  dorsal,  broader  than  it  is 
high,  is  triangular  with  the  upper  marjpn  concave.  It  is  com- 
posed exclusively  of  soft  rays,  with  the  exception  of  a  {nlcmm 
situated  on  its  anterior  margin.  The  rays  are  articulated  and 
subdivided  only  at  their  extremity. 

The  upper  lobe  of  the  caudal  is  formed  of  small  hosxy  rays,  short 
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and  strongly  inclined  backwards,  not  reaching  the  extremity  of 
the  fin.  The  xays  of  the  lower  lobe  do  not  differ  from  those  of 
&e  dorsal.  They  bifurcate  like  these  latter,  bat  at  the  extremity 
only.  The  posterior  margin  of  this  lobe  is  notched,  in  the  form 
of  a  crescent  and  elongated  in  its  upper  part,  abng  the  arch  of 
the  tiul.    The  notch  is  not  deep  in  the  lower  part. 

The  anal  is  opposite  to  the  dorsal,  beyond  which  it  extends 
backwards.  It  is  narrow,  elongated,  almost  twice  as  high  as  it  is 
broad.  The  inner  and  outer  mar^s  are  almost  straight,  the 
terminal  oblique  margin  slightly  curved*  The  rays  are  slender, 
bifurcated  at  their  extremity  only. 

The  ventrals,  sinular  in  their  form  to  the  anal,  are  situated  at 
the  posterior  third  of  the  body*  Their  structure  has  nothing  that 
distinguishes  them  from  the  anal. 

The  pectorals  are  as  in  the  J..  Icevis  the  largest  of  all  the  fins. 
Their  form  is  lengthened,  the  terminal. margin  is  obliquely  rounded, 
and  passes  to  the  inner  mar^  by  an  arch.  The  anterior  and  outer 
mar^  bears  a  spinous  ray,  bent  beyond  its  insertion,  and  curving 
inwards  a  little  before  the  point.  It  does  not  reach  the  extremity 
of  ttie  fin.  It  is  flattened  in  the  horizontal  diameter  of  the  fin ; 
its  basis  is  three^nxteenths  of  an  inch  broad  and  terminates  in  an 
obtuse  point,  in  the  margm  of  the  fin.  The  sur&ce  is  striated  lon^- 
tudinally  on  both  surfiices,  alternating  with  small  furrows  and 
wrinkles.    The  soft  rays  are  as  in  the  other  fins. 

The  general  color  is  of  a  yellowish  brown  on  the  upper  half 
of  the  body,  the  yellow  growing  purer  on  the  sides  and  beneath 
the  belly.  A  large  spot  of  an  intense  Mack,  and  an  elongated  ' 
quadrangular  form  occupies,  on  the  middle  of  the  back,  the  space 
between  the  dorsal  and  lateral  series  of  shields.  A  second  pair 
of  large  spots  of  the  same  color  occupies  the  same  position  on 
the  sides  of  the  dorsal  fin,  on  which  they  even  encroach  a  little. 
Other  small  spots  are  distributed  over  the  sides  of  the  fish 
from  the  opercular  apparatus  (itself  included)  to  the  tail  and 
the  fins,  ^ving  thus  to  the  whole  fish  a  dotted  appearance. 

P.  1,  48-86 ;  V.  26-28 ;  D.  86 ;  A.  26-28.  C-  lower  lobe 
more  than  sixty. 
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The  odIt  gpeciaqi  of  dni  species  ivfaich  is  in  my  possessioQ 
vas  fonnd  at  Michipicodn  oo  Ae  DorA-east  shore  of  Lake  Superior. 

Tb:-<]di  this  q)eries  is  rerj  mdlar  in  its  general  characters  to 
die  Ar>i*fn*er  m/KvI&suM  Lesoenr,  from  die  Ohio,  we  hare  not, 
boverer,  been  aMe  to  identify  it  Hie  description  which  this  an- 
ibor  gives  of  his  spedes  is  so  Tagoe  that  he  does  not  even  tell 
vs  the  f3nn  of  die  fins.  The  fbrmnla  of  their  rays  is  fiur  from 
corresponding  with  diat  of  our  spedes.  Nor  is  die  abdominal  series 
of  phtes  the  same ;  diose  rf  die  ades  and  back  seem  to  resemble 
it  more  closelr.  Hie  snoot  is  abo  more  slender;  but  had  not 
Lesnenr  mentioned  that  the  spedes  which  he  saw  is  of  small  size, 
we  might  hare  supposed  diat  oar  specimen  was  the  young,  which 
hare  generally  the  snoat  more  pomted  than  fnD-grown  specimens. 

AciPcrsER  KimrcHAUs,  Agass. 

This  spedes  is  rery  dmilar  to  the  preceding;  it  diflers  from 
it  only  in  a  few  characters  whidi  we  shall  here  enumerate  briefly. 
The  body  is   more  slender  and  diminishes  less  abrapdy  towards 
die  candal   regi<m.    Hie   conre  of  the  back  is  more   ellipticsl; 
slightly  concare  at  a  small  distance  behind  the  head,  where  the 
third  escutcheon  is  sensibly  smaller.    The  head  is  contained  about 
four  times  in  the  whole   length.     The  fiice,  from    the   anterior 
margin  of  the  branchial  cavity,  forms  the  fifdi  part  of  die  length 
of  the  trunk,  and  the  snout  from  the  nostrils  is  in  die  propo^ 
dons  of  one  to  five.     The  whole  length  of  the  fish  is  nearly  twenty- 
three  inches.     Hie  head  is  slender,  elongated,  proportionally  nu^ 
row ;  its  upper  surface  is  very  sloping,  forming  a  line  feebly  broken 
at  the  level  of  the  nostrils.     A  onus  quite  deep,  widened  on 
both  ffldes,  extends  along  the  median  line  of  the  skull;  narrow 
at  the  top,  it  widens  before  it  disappears  upon  the  snout.    The 
fit>ntal  and  parietal  bones  are  carinated  in  their  middle.    The 
snout  is  pointed,  but  truncated.    It  is  completely  covered  with 
small  plates  which  pass  before  the  nostrils  and  go  to  join  agun 
die  bone  which  terminates  the  lower  and  posterior  angle  of  the 
&ce.    The  nostrils  open  in  a  bare  space  which  is  ntuated  under 
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the  eye.  Their  form  and  direction  are  not  quite  the  same  as  in 
the  preceding  species. 

The  shields  of  the  dorsal  series  are  sixteen  in  number,  cordi- 
fonn  as  in  the  preceding  species,  but  longer  than  they  are  broad, 
approaching  howeyer  more  to  a  circle.  The  right  and  left  mar- 
^Ds  are  equallj  denticulated.  An  odd  plate  of  medium  size  is 
situated  behind  the  dorsal,  and  behind  this  latter  a  pair  of  much 
smaller  plates  fill  up  the  remainder  of  the  space  to  the  anterior  mar- 
gn  of  the  caudal.    Both  are  carinated  and  provided  with  a  hook. 

The  lateral  series  consists  of  thirtj-five  psurs  of  plates,  elon- 
gated, narrow,  irregularly  triangular,  the  most  acute  point  directed 
upwards,  much  resembling  those  of  the  preceding  species. 

The  abdominal  series  has  from  eight  to  nine  plates,  generally 
more  irregular,  more  strongly  denticulated,  with  a  strong  carina 
and  prominent  hook. 

The  articular  bone  of  the  pectoral  fin  is  stronger  and  more 
widened.  The  pectoral  fins  themselves  are  longer  and  more 
rotmded  on  their  posterior  margin.  The  anal  is  also  more  narrow. 
The  other  fins  resemble  each  other  excepting  the  caudal,  which 
seems  to  be  less  furcated.  We  have  not  been  able  to  make  a 
fuller  comparison  of  the  two  species,  having  had  only  a  dried  speci- 
men of  the  latter  in  our  possession.  The  following  formula  of  the 
rays  is  only  an  approximation,  as  the  fins  are  somewhat  defective. 

P.  I,  32  or  88 ;  V.  26 ;  D.  84 ;  A.  25.  C.  lower  lobe  one 
hundred  and  more. 

Very  distinct  fulcra  exist  along  the  anterior  mar^n  of  all  the 
fins,  with  the  exception  of  the  pectorals. 

Habitat,  Sault  St.  Mary. 

AoiPBNSEB  BuPBBTiANUS,  Kchardsou. 

This  species,  which  we  did  not  find  in  our  excursion,  is  men- 
tioned here  only  incidentally,  for  comparison  with  those  which  we 
have  described.  BichardBon  has  figured  and  described  it  in  his 
Fauna  Boreali-Americana.  Our  comparisons  have  been  made 
upon  a  skin  from  Sault  St.  Mary,  for  which  I  am  indebted  to 
Mr.  McLeod. 
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ttfcii  re-z^Iaie  xixir  stmcaart^  ibm  ibe  aoBt  iibbbId  inyestigatioD  of 
wo^^ied  tkcis,  TLeSihinijeaiefisiiesvbklittisdificalt  tocombine 
wiih  anj  ocher  g:^':n)w  mZesB  bj  &r£ptelied  oonsiderationB,  and  aSbitl 
a  striking  exsmj^teof  the  imp(»tttDee  of  genenlooDflideniionfl  in  tiie 
special  sfjodj  of  nol^gT. 

Speaking  of  the  ^imveous  aboTe,  I  hare  already  mentkMied  (heir 
affinitj  to  the  Goniodonts.  It  is  now  a  matter  of  great  importance  to 
^y^mTiM*  upon  what  this  relation  rests,  fiir  the  q^stematic  position 
assigned  to  that  famOy  is  abo  dedare  for  the  Sfluiidse,  which  are 
Tcry  closely  allied  with  the  GooiodontB.  Indeed,  Goniodonts  and 
Silorid^e  may  be  nnited  into  one  &mily  with  almost  as  much  pro- 
priety as  they  can  be  separated,  and  wheieyer  one  of  these  groups  is 
placed,  in  a  general  clasaficadon  of  fishes,  the  other  must  follow. 
That  sturgeons  belong  to  the  order  of  Oanotds  is  now  fuSy  a8ce^ 
tiuned ;  but  whether  the  affinity  of  Gh>niodont8  and  sturgeons  is  sof 
ficient  to  connect  die  Silurid®,  or  whether  Silurid®  and  Goniod<mtB 
are  to  continue  in  some  connection  or  other  with  the  many  fion- 
ilies  of  Abdominales,  with  which  they  have  hitherto  been  combined, 
remains  to  be  seen.    That  the  portion  of  the  yentrals  ia  not  sufficient 
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to  settle  this  question  is  pMn,  as  soon  as  we  consider  the  position  of 

those  fins  in  the  Ganoids,  in  which  they  are  also  placed  at  the  middle  of 

the  abdomen.    The  scales  which  are  wanting  in  most  Siluridae,  would 

apparently  seem,  at  first  sight,  to  afford  little  information ;  let  ns  how* 

erer  remember  that  tiiere  are  some  genera  among  Siluridae,  such  as 

Callichthjs  and  Doras,  in  which  scales  of  a  yeiy  peculiar  character 

exist,  and  that  several  other  genera  have  large  bony  escutcheons 

upon  their  neck.    Now  these  bony  plates  and  scales  have  the  same 

stenctare  as  the  enameled  scales  of  the  sturgeons,  and  their  position 

in  Boras  reminds  us  strongly  of  the  lateral  shields  of  sturgeons ;  so 

much  so,  that  but  for  the  form  of  the  body,  we  might  be  led  to  con- 

dder  these  fishes  as  closely  related.    And  really,  this  affinity  is  not 

altogether  superficial ;  the  development  of  the  jaws  and  opercular 

bones  is  so  imperfect,  as  to  show  little  analogy  to  the  structure  of 

those  parts  in  the  common  Abdominales,  whilst  it  agrees  rather  closely 

to  that  of  the  sturgeons.    The  position  of  the  mouth  in  Loricaria, 

below  the  snout,  is  another  feature  which  connects  the  Goniodonts 

and  sturgeons,  and  the  genus  Scaphirhynchus  may  be  considered  as 

forming  the  most  natural  link  between  the  two  families.    Again, 

Goniodonts  have  pseudobranchiae  and  a  thick  membrane  encircling 

the  mouth,  which  constitute  so  many  more  characters  connecting  them 

with  the  sturgeons ;  although  these  points  are  of  less  value  than  those 

already  mentioned.    I  may  add,  also,  that  the  brain  of  Siluridse  bears 

a  stronger  resemblance  to  that  of  the  sturgeons,  than  to  that  of  any 

of  the  Abdominales ;  so  that  I  consider  myself  justified  in  referring 

the  families  of  Goniodonts  and  Siluridae  to  the  order  of  Ganoids, 

where  they  may  stand  as  aberrant  families,  rather  than  among  the 

other  great  divisions  of  the  class  of  fishes. 

•  PiMELODUS. 

The  genus  Pimelodus,  as  characterized  by  Prof.  Valenciennes,  in 
the  Histoire  Naturelle  des  Poissons,  seems  to  me  to  contain  several 
distinct  types,  which  might  with  great  propriety  be  considered  as 
distinct  genera,  characterized  by  their  peculiar  teeth,  the  arrange- 
ment of  their  barbels,  and  the  respective  position  and  extent  of  their 
dorsal  and  anal  fins,  as  well  as  the  form  of  their  caudal.    But  as  the 


tr.LJitrzms  ^nw  ic  1x7  vmamaui  in  ace  onom  ■■'^■Piit  anlerids  to 

irr—  zmciB^.i  ^z^L^e^  ^-.^lecx.  I  slU  u^t  tpbcito  dtti  nch  a  reyiaon 
Kfias  i«£3irx:ie.  scire,  jn  fir  is  I  can.  bov  j^d^^  die  groap  of 
W-  .-n  p.  :;ir'L«  anr  le  ■r.mrii:t*rg*i  js  ;ze  ?I^  ikoold  cansdtaie  a 
firs  i^!!'^^  ui^  r^r,..T!  :2ii  isune  :£  pjaei^ias,  ad  that  new  names 
aitjui  ':«  f:aai£ii  f .r  ije  irner  £r:ii^  :c  ^peaes,  of  which  ^.  gfcb- 
fHum^  i^'.iijw  ^sak:*iuij  t.c^  asij  ~e  coodniacd  as  the  lespectiTa 
trj^es. 

If  we  2»:w  ^fnii  zL^  paeat  seccknSy  whidi  I  propose  fior 
die  c^izii^nixs  f^erl-^  li  Pznelt  c^  dscsr  stadj  will  be  bj  diis 
verr  uci  n::^:^  s=i~  Id-^ii ;  fLr  wLen  we  hare  oaee  die  group  to 
wLl:i  cfs-  soncrAi  :n:l:cL^,  is  ccczarison  widi  die  odieis  will  be 
Terr  e^j.  y-jw  we  l^re  alre^r  saai  diat  ihe  first  groap,  that 
wklih  k  :o  reuin  £ie  SAae  of  FizafeiodnSy  will  contain  the  P. 
C<U'jU  as  i:^  iTpe.  az.i  II.  aiiid'i'Ci  to  i:  the  P.  pwutulatus  Car.  and 
TaL,  P.  e>'iio>#^  az>i  b.r'iaiU  of  Bicbardaon,  and  P.  albidug^ 
mfj'ilM'jis  a&i  <?ii^  <#  of  Lesnenr,  beades  a  new  species  from  Lake 
Superior,  to  be  de?cr?.'ed  bebw.  AH  anthois  hare  not  admitted 
P.  ncMot'iM  as  a  si^K^ies ;  the  natnial  histoiy  of  P.  albiduM  and 
*jakeu$  leaves  also  mach  lo  be  desired,  so  it  is  also  with  P.  pvtnctw- 
UUu$.  So  that  we  are  still  in  doubt  about  the  real  number  of  species 
which  wiU  compose  the  genus  Pimelodns  proper.  The  Pimdodui 
CatuMj  which  is  perhaps  the  best  known,  diffeis  considerablj  from 
our  northern  spedes,  60  that  we  need  hardljmention  the  differences; 
but  P.  nebuIo9u$  and  P.  albidu*  seem  to  be  yeij  doselj  allied  to 
P.  Catuij  if  we  judge  bj  the  descripti<m  which  we  have  before  us. 
The  P.  ceneus  would  come  near  P.  punetulatugy  which  in  its  torn 
would  remind  us  of  P.  Catus,  Hence  we  maj  see  how  important 
it  maj  be  to  submit  anew  these  species  to  a  close  examination,  to  studj 
them  each  in  its  locality  and  bj  minute  anatomical  as  well  as^ 
soolo^cal  inresiigation,  to  ascertdn  the  value  of  their  characters. 

For  the  present,  however,  I  camiot  undertake  this  comparadve 
study  from  want  of  sufficient  materials,  but  I  shall  attempt  to 
describe  the  species  we  brought  from  Lake  Superior,  and  com- 
pare it  with  P.  comosus  and  barealia  of  Bichardson,  from  which, 
though  allied  to  them,  it  seems   however  to  differ  specifically. 
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PiMBLoDTJS  Felis,  Agass.  • 

The  general  form  is  that  of  most  species  of  the  genus,  neither 
thick,  nor  elongated.  The  abdomen  is  prominent  in  the  space 
contained  between  the  branchiostegal  apparatus  and  the  ventrals. 
The  curve  of  the  back  rises  to  the  height  of  the  dorsal,  whence 
it  slopes  rapidly  upon  the  head.  The  body  is  very  compressed 
from  behind  the  dorsal  and  ventral  fins  to  the  tail.  It  is  com- 
pletely bare,  with  a  punctulated  appearance,  caused  by  the  aqui- 
ferous holes  which  open  at  the  surface  of  the  skin,  and  which 
are  especially  numerous  on  the  anterior  region  and  on  the  head. 
The  lateral  line  is  straight,  ascending  from 'the  middle  of  the 
caudal  to  the  upper  angle  of  the  opercular  apparatus.  The  head, 
from  the  occiput,  forms  the  fifth  part  of  the  whole  length,  whilst 
from  the  posterior  margin  of  the  operculum  to  the  end  of  the  snout 
it  constitutes  only  one  fourth.  The  head  is  longer  than  it  is  broad, 
and  forms  a  regular  oval,  truncated  behind  in  the  occipital  region 
and  elliptical  in  the  anterior  circumference.  The  mouth  extends  as 
far  back  as  the  eyes ;  the  lips  surround  it  under  the  form  of  a  fleshy, 
elastic  swelling,  in  the  middle  of  the  jaws  only  ;  but  at  their  reunion 
with  the  angles  of  the  mouth  they  grow  thinner,  widen  and  flatten, 
and  form  a  kind  of  funnel,  which  enlarges,  for  a  third  at  least,  the 
opening  of  the  mouth.  The  teeth  are  arranged  like  those  of  a 
card,  and  distributed  irregularly  upon  the  circumference  of  the 
jaws.  They  vary  in  length  and  size,  but  are  all  acute.  On  the 
lower  jaw  they  extend  much  more  backwards  in  the  mouth  than  on 
the  upper  jaw,  where  they  do  not  extend  beyond  the  basis  of  inser- 
tion of  the  maxillary  barbels.  These  latter,  two  inches  long,  reach  to 
the  posterior  margin  of  the  preoperculum.  They  follow  the  upper 
circumference  of  the  cutaneous  funnel  at  the  angles  of  the  mouth 
for  the  extent  of  six-eighths  of  an  inch.  Hard,  homy  and  flattened 
at  their  basis,  they  grow  gradually  softer  and  more  slender  towards 
their  termination.  The  nostrils  are  situated  on  the  upper  surface  of 
the  head,  at  a  distance  of  half  an  inch  from  the  end  of  the  snout. 
Their  opening,  of  oblong  form,  measures  one>eighth  of  an  inch  in  the 
direction  of  the  greatest  diameter.     The  barbels  which  arise  from 
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A^i^e^x  preopocahiB,  ufaidi  forms  Ihe 
■ffaraai,  ve  cai  tiaee  ite  wfacde  niarpn, 
and  mfom  viuck  the  hfancJHoategal  mem- 
wnrhuMfgd  imja  rtaiinaiiuB  are  nine  in 
the  fim  tvn,  the  Bost  dereloped,  are  of  about  equal 
and  tolikm  Ait  oatfine  of  the  |aeoycicuhnn^  wilhoat  being 
fttafhfd  there  othenriae  Aaa  bj  die  aaacka  iriiich  moye  than* 
AB  ate  flattfnfd  and  eoneave  on  their  outer  aor&ce.  The  hmneral 
apoph jaia,  vUdi  we  perceive  throngk  die  akin,  is  atrang  and  robust 
It  ezlenda  two-durds  die  kngdi  of  the  spine  of  the  pect(»al  fins ; 
its  enter  asar^n  is  wrinkled. 

The  dorsal  fin  is  composed  of  a  spinous  and  ax  soft  rays.    Its 

basis  meaaurea  one  and  one-d^di  inches^  die  qiine  is  one  and 

oneJialf  inehes  long ;  the  rajs  of  die  centre,  <me  and  five^eighdis 

inches*      Hence  the  fin  has  a  quadrilateral  fixrm   firom  its  in* 

serdoo  to  the  height  of  die  sjHnons  ray,  terminated  by  an  isoeee- 

les  triangle*    The  spinous  ray  itself  is  sl^ader,  slighdy  arched ; 

its  posterior  margin  has  neither  furrows  nor  dendcolatioDS.    At  its 

opper  diird  is  implanted  a  radiment  of  a  soft  ray  which  takes 

an  oblique  direction  upwards.    The  adipose  fin  is  of  medium  sise, 

.thick  at  its  basiSi  thin  upon  its  circumference,  which  extends  a  litde 

i  beyond  the  posterior  margin  of  the  insertion  of  the  anal.    It  is  seven- 

^eighths  of  an  inch  bug.    The  caudal  is  subtruncate,  almost  comcaTe. 
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It  is  composed  of  eighteen  articulate,  well-developed  rays,  measaring 
two  inches  along  the  margins  and  one  and  eleven^ixteenths  inches  in 
the  middle  of  the  fin,  and  of  six  ra^lets  in  the  upper  margm  and 
ten  in  the  lower  mar^n,  hidden  in  the  thickness  of  the  skin.  The 
anal  is  high  and  rounded ;  its  insertion  is  two  and  a  half  inches 
long.  It  numbers  twenty-two  rays;  those  of  the  centre  are  one 
and  eix-eighths  inches  high.  The  ventrals,  one  and  three«ixteenths 
inches  long,  are  fan-shaped  and  rounded  on  their  circumference ; 
they  have  eight  soft  rays.  The  pectorals  have  almost  the  same 
form,  though  less  rounded.  They  are  composed  of  seven  soft  rays 
and  one  spinous,  strong  and  robust,  at  whose  inner  side  we  remark 
denticulations,  varying  in  their  number  and  form,  and  extending 
only  along  the  two  upper  thirds.  The  lower  third  has  a  carina  with 
a  sharp  blade.  The  length  of  the  soft  rays  is  one  and  three-eighths 
inches ;   the  length  of  the  spine  one  and  three-sixteenths  inches. 

The  general  formula  of  tiie  rays  is  as  follows :  Br.  9  ;  D.  I.  6 ; 
C.  18;  A.  22;  V.  8;  P.  I.  7. 

Bemdes  the  differences  in  the  number  of  the  rays,  as  we  may  esti- 
mate by  the  numbers  we  have  ^ven  above,  this  species  differs  farther 
from  the  P.  comoaus  and  boreaUs  in  the  general  form  of  the  fins. 
Their  position  upon  the  body,  relatively  to  each  other,  affords  not  less 
sensible  differences  when  we  compare  the  measures  which  Dr.  Rich- 
ardson ^ves  for  his  P*  eceno9U8y  setting  aside  the  difference  of  size 
of  our  specimen,  which  had  two  inches  more  for  its  whole  length. 
Similar  differences  are  remarked  between  our  P.  Felu  and  the  P. 
horeaUSy  though  for  this  latter  we  have  not  been  able  to  make  our 
comparisons  upon  positive  numbers,  the  celebrated  author  havmg 
neglected  to  give  the  numbers  of  the  rays  of  this  species.  The  pro- 
portions and  the  dimensions  of  the  head  are  also  far  from  agreeing, 
being  in  the  P.  ecmomii  two-ninths-  of  the  whole  length,  and  in 
the  P.  borealis  as  broad  as  long,  whilst  we  have  seen,  that  in  our 
species  its  length  forms  the  fourth  part  of  the  whole  length,  and 
that  besides,  it  is  much  longer  than  broad.  The  spinous  ray  of  the 
dorsal  is  more  feeble  than  in  P.  coenosusj  and,  besides,  unprovided 
with  the  deep  groove  in  which  the  soft  ray  of  this  fin  is  lodged.  The 
spinous  ray  of  the  anterior  margin  of  the  pectorals,  which  in  P. 
boreaUs  is  unprovided  with  denticulations  on  its  posterior  margboii 
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is,  on  the  contrary,  in  our  species,  provided  wiili  sucli  serratores  as 
is  the  case  in  P.  eoeno9U9» 

Such  are  the  principal  features  upon  which  the  comparison  maj 
rest,  while  good  figures  are  yet  wanting.  The  differences  which  we 
have  indicated,  however  slight  they  be,  do  not  allow  us  to  identif/ 
our  species  with  the  one  or  the  other  of  those  mentioned  above. 
The  comparison  of  original  specimens  would  be  necessary  in  order 
to  fix  in  a  sure  manner  the  traits  of  resemblance,  or  the  differential 
characters  of  each  of  them. 

Pbrcopsis,  Agass. 

In  order  fully  to  understand  and  perfectly  to  appreciate  the  cha^ 
acters  of  this  genus,  and  the  interest  involved  in  its  discovery,  it  is 
necessary  to  remember  various  relations  of  the  different  types  of  the 
whole  class,  which  however  do  not  constitute  generic  distinctions, 
although  they  bear  upon  the  peculiarities  of  this  new  type. 

In  the  first  place,  it  is  a  matter  of  no  little  importance  that, 
among  the  fishes  of  former  ages,  we  find  every  where  types  which  dif- 
fer widely  from  the  forms  of  our  time,  and  that  those  forms  are  the 
more  different,  as  they  belong  to  older  geological  deposits.  The 
differences  are  even  so  great,  that  out  of  the  four  orders  of  this  class, 
there  are  only  two  which  constitute  the  fauna  of  fishes  in  the  older 
formations ;  two  orders,  which  in  our  day  are  comparatively  re- 
duced, I  mean  the  Placoids  and  Ganoids.  Moreover,  the  types  are 
peculiar  in  all  epochs.  For  instance,  the  sharks  of  former  days,  espe- 
cially those  of  older  epochs,  resemble  solely  that  curious  genus  of 
Port  Jackson,  New  Holland,  the  Cestracion,  which  is  so  remarkable 
among  the  living  fishes  as  to  form  a  group  by  itself.  The  Ganoids,  of 
which  there  are  so  remarkably  few  in  the  present  creation,  such  as 
the  gar-pike  (Lepidosteus)  of  this  continent,  are  not  less  peculiar, 
and  in  connection  with  those  ancient  Placoids,  constitute  the  only  rep- 
resentatives of  the  class  of  fishes  throughout  the  earlier  geological 
ages  down  to  the  deposits  of  the  chalk,  when  new  families  of  other 
orders,  the  Gtenoids  and  Cycloids,  begin  to  make  their  appearance, 
preparatory  as  it  were  to  the  present  development  of  that  class,  and 
are  successively  diversified  with  the  modified  adaptations  of  the  whole 
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class.  Now  Hxe  genns  Percopsis  is  as  important  to  the  understanding 
of  the  modem  types  of  fishes  as  Lepidosteus  and  Gestracion  are  to 
ihe  understanding  of  the  ancient  ones,  as  it  combines  characters  which 
in  our  day  are  never  found  together  in  the  same  family  of  fishes,  but 
which  in  more  recent  geological  ages  constituted  a  striking  peculiar- 
ity of  the  whole  class.  My  Percopsis  is  really  such  an  old-fashioned 
fish,  as  it  shows  peculiarities  which  occur  simultaneously  in  the  fossil 
fishes  of  the  chalk  epoch,  which  however  soon  diverge  into  distinct 
fiunilies  in  the  tertiary  period,  never  to  be  combined  agun. 

This  ancient  character  of  some  of  the  American  fishes  agrees 
most  remarkably  with  the  peculiarity  of  the  vegetation  of  this  conti- 
nent, which,  as  I  have  shown  on  former  occasions,  resembles  also 
ihe  fossil  plants  of  prior  ages. 

The  geographical  range  of  these  peculiar,  old-fashioned  beings  is 
abo  very  remarkable,  they  living  in  temperate,  or  rather  cold  climates, 
when  their  earlier  representatives  lived  in  warmer  epochs. 

The  most  striking  features  of  the  fishes  of  the  tertiary  period  and 
those  of  our  time  consist  in  their  belonging  to  two  groups  of  the  class 
only ;  one,  the  Ctenoids,  with  rough,  combed  scales,  in  which  the  re- 
spective representatives  have  also  prominent  serratures  on  prominent 
spines  upon  the  head,  in  the  operculum  in  particular,  and  in  the  fins ; 
the  other,  the  Cycloids,  smooth,  with  simple  scales  with  an  entire 
margin,  in  which  some  few  types  however  have  also  spinous  fins. 

Now  my  new  genus,  Percopsis,  is  just  intermediate  between 
Ctenoids  and  Cycloids ;  it  is,  what  an  ichthyologist,  at  present, 
would  scarcely  think  possible,  a  true  intermediate  type  between 
Percoids  and  Salmonidse. 

The  general  form  of  this  genus  reminds  us  of  the  common  perches, 
but  it  is  easily  distinguished  from  them,  by  the  fact  that  its  head  and 
the  opercular  apparatus  are  smooth  and  unprovided  with  denticula* 
tions,  as  also  by  the  presence  of  a  small  adipose  fin,  as  in  the  salmons. 
The  anterior  dorsal  is  also  a  small  fin,  composed  of  soft  branched  ar- 
ticulated rays,  as  in  the  salmons.  The  ventral  fins  are  placed  at 
the  middle  of  the  abdominal  cavity,  as  in  the  Abdonunales  in  general. 
The  scales,  however,  are  truly  serrated  as  in  the  Percoids,  a  struc- 
ture which,  as  far  I  know,  does  not  occur  in  any  of  the  Abdominales. 
The  conformation  of  the  mouth  is  also  as  in  the  perches,  that  is  to 
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ling  aade  the  kbes  of  die  eandaL 

The  e jea  ate  luge  and  ciienbr,  atesled  near  die  upper  marpn 
of  the  fi^e;  if  a  vertieal  fine  passed  diroQ^  their  oeatre,  it  would 
dhride  die  head  inlo  eqnal  parts.  The  space  iriiich  sepaimtes  the 
anterkv  marpn  of  die  orUtB  fiom  die  end  of  die  oioiit,  is  sbont  half 
sn  inch.  Thb  nostrib  open  outwards  by  a  doahfe  opening,  and  are 
▼erj  near  the  eyes.  One  of  these  opeaingB  has  die  form  of  a  crea> 
eent,  iriioee  eenveiity  is  turned  towards  the  eye ;  the  odier  is  small^ 
snbcirenlar  and  sitoated  in  die  eoneaTe  qpace  of  the  preceding; 
(Fig.  2.)  The  moadi  is  small,  and  appears  ecarody  larger  when 
opened;  the  upper  jaw  extends  beyond  die  lower,  and  is  formed  solely 
by  the  intermaaDHaries,  upon  whidi  we  remark  a  narrow  band  of 
small,  exoesnTely  fine  teeth,  arranged  fike  the  teeth  of  a  card.  The 
palate  is  entirely  smooth.  On  the  contrary  the  pharyngeans  are 
ooTeredwith  similar  teeth  still  mors  slender,  as  also  the  oaaophsgesn 
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Aields.  On  the  lower  jaw  there  is  a  narrow  band  of  teeth,  like 
&08e  of  tiie  intermaziIlarieB.  The  labials  extend  a  little  beyond  the 
intermaxillary  to  form  the  angle  of  the  mouth,  which  corresponds  to 
m  Tertical  line  which  would  pass  before  the  nasal  openings.  The 
floborbital  bones  are  yery  much  devdoped.  They  are  four  in  number, 
intiinately  united,  exten^g  firom  the  posterior  and  lower  margin  of 
the  eye  to  the  nostrils.  The  three  first,  much  the  smallest,  occupy 
the  lower  circumference  of  the  orbit ;  the  fourth,  almost  as  large  as 
the  three  others  together,  is  the  strongest  and  the  most  robust  and 
protects  the  lower  marj^  of  the  nostrils ;  it  sends  out  a  prominent 
point  to  the  space  situated  between  these  latter  and  the  eye. 

The  opercular  apparatus  is  completely  smooth,  like  the  surface  of 
tlie  head  itself.  The  posterior  free  marg^ls  of  the  bones  which  com* 
poee  it,  are  destitute  of  any  kind  of  spines  or  denticulation.  The 
most  developed,  and  at  the  same  time  the  most  robust  of  the  bones 
of  this  apparatus,  is  the  preoperculum,  which  occupies  almost  the 
wMe  width  of  the  fitee.  Its  form  is  triangular ;  the  outer  margin  of 
its  ascending  branch  is  slightly  concaye ;  the  lower  branch,  the  most 
deyeloped,  is  straight  and  encircles  the  lower  margin  of  the  fiice. 
The  operculum  is  quadrilateral,  its  four  angles  are  prominent ;  its 
■pper,  hinder  and  lower  borders  are  notched  or  concave,  its  anterior 
margin  is  almost  stnught.  The  suboperculum,  small,  narrow, 
oblong,  is  lodged  in  the  concavity  of  the  lower  margin  of  the  opercu- 
him.  The  interoperonlum,  which  is  a  third  Icmger  than  the  suboper- 
eulum  and  which  it  resembles  in  form,  is  entirely  hidden  under  the 
fewer  branch  of  the  preoperculum*  The  branchial  openings  are  very 
large ;  they  continue  to  the  middle  of  the  lower  surfisice  of  the  head, 
where  they  are  almoet  contiguous.  The  branchiostegal  membrane  is 
supported  by  six  curved  rays ;  the  upper  ones,  which  are  the  largest, 
are  flattened.  There  are  four  branchial  arches  on  whose  inner  IxHrder 
we  remark  a  double  row  of  shields  in  relief,  covered  with  small  card* 
like  teeth,  as  we  observe  on  the  pharyngeans. 

The  disposition  of  the  fins  is  in  striking  harmony  with  the  f<Mrra  of 
the  fish.  The  dorsal,  which  is  the  largest,  is  ntuated  at  the  middle 
of  tiie  back.  Its  lengtli  equals  the  height  of  its  anterior  margin, 
b^g  more  than  twice  as  high  as  its  hinder  margin.  The  upper 
margin  is  straight.    There  are  twelve  ravs.    The  two  first  are  short 
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and  spinous,  close  together ;  the  third,  or  first  of  the  soil  and  articu- 
lated rays,  is  the  largest.    These  latter  bifurcate  at  the  middle  of 
their  height ;  every  bifurcation  subdivides  agiun  at  its  extremity.    A 
small  adipose  fin  is  situated  at  about  equal  distance  between  the  pos- 
terior margin  of  the  dorsal  and  the  basis  of  the  caudal.     The  candal 
is  furcated ;  it  has  eighteen  rays,  of  which  the  longest  are  subdivided 
three  times  at  their  terminal  extremity.    The  anal  is  situated  behind 
the  dorsal.     This  is  a  small  fin,  higher  than  it  is  long,  with  regular 
and  straight  margins,  composed  of  eight  rays,  of  which  the  first, 
shorter  and  more  slender  than  the  other,  is  undivided.     The  second 
and  eighth  bifurcate  only  once,  the  five  middle  ones  branch  so  far  ss 
to  show  diviuons  of  the  third  order.     The  ventrals  are  placed  pe^ 
pendicularly  to  the  anterior  mar^  of  the  dorsal,  narrow  at  their 
basis ;  they  soon  widen  to  become  oval  with  a  regularly  rounded 
circumference.      There  are  eight  rays;  the  four  of  the  centre 
thrice  subdivided,  those  of  the  margins  twice  CHily,  the  first  being 
simple.    The  pectorals  arise  at  a  small  distance  from  the  branch- 
ial opening  and  occupy  almost  all  the  lower  part  of  the  body. 
They  are  elongated,  oval,  composed  of  twelve  very  slender  thread* 
like  rays,  subdivided  thrice  at  least  at  the  centre  of  the  fin,  tbe  first 
being  simple.    Its  extremity  reaches  almost  the  middle  of  the  dorsal. 

Br.  6;  D.  2.  10;  A.  1,7;  0.8,18};  V.  8 ;  P.  12. 

The  scales  are  large  in  proportion  to  the  size  of  the  fish.  They 
are  little  imbricated  and  of  about  equal  sise  09  the  whole  surface  of 
the  body  except  under  the  throat,  where  they  are  a  little  smaller 
and  subcircular.  On  the  sides  their  height  is  greater  than  their 
breadth.  The  anterior  margin  is  rounded;  their  hinder  margin 
forms  a  very  obtuse  angle,  and  under  the  microscope  it  exhibits  a 
row  of  small  needles,  somewhat  distant,  and  which  seem  to  be  im- 
planted in  this  margin  instead  of  appearing  as  serratures.  This 
type  of  scales  comes  near  to  that  of  my  Cotviger  9pinosu9,  and  to 
some  genera  of  the  cretaceous  epoch.  The  concentric  stri»  are  very 
distinct,  but  I  could  not  perceive  any  radiating  striie. 

The  lateral  line,  nearer  to  the  back  than  to  the  belly,  extends 
firom  the  upper  angle  of  the  operculum,  arches  slightly  upwards 
towards  the  dorsal  fin,  and  then  descends  again  insensibly  to  the 
xmddle  of  the  tail,  to  terminate  at  the  centre  of  its  peduncle. 
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The  ground  color  is  of  ft  yellow,  violaceous  tbt,  much  dark- 
er above  the  lateral  line  than  below.  The  back  is  spread  with 
blackish  brown  spots,  sometimes  disposed  in  two  longitudinal  rows, 
sometimes  in  three,  however  without  great  regularity.  On  the 
middle  of  the  body  extends  a  silvery  ridge  tapering  slightly  from  the 
head  to  the  basis  of  the  caudal.  It  is  not  rare  to  see  sometimes 
blackish  spots  encroach  upon  this  bright  band.  The  fins  are  uni- 
colored,  and  of  a  transparent  whitish  tint  like  that  of  the  abdomen. 

We  found  this  fish  in  great  abundance  at  the  Sault  St.  Mary,  at 
Michipicotm  and  at  Fort  William. 

Percoibs. 

Whenever  we  compare  the  fishes  which  occur  in  a  given  locality, 
we  are  struck  with  peculiar  associations  entirely  different  from  those 
which  we  may  find  in  other  localities.  Take  the  Bay  of  Massachu* 
setts,  fi>r  instance,  where  we  have  sharks,  skates,  &c.,  &c.,  combined 
together  in  numeric  proportions,  and  represented  by  species  alto* 
geiher  different  from  those  which  occur  on  the  shores  of  the  Middle 
States  or  around  Florida  and  in  the  Gulf  of  Mexico.  Again,  if  we 
compare  freshwater  fishes,  as  they  occur  in  any  extensive  hydro^ 
graphic  badn,  for  instance,  those  in  the  Canadian  lakes,  or  in  the  Ohio 
and  Mis^ssippi,  or  those  of  the  lakes  and  rivers  of  Europe,  with  the 
marine  faun»,  we  find  still  more  striking  differences.  Entire  families 
common  in  the  sea  under  the  same  latitudes  have  no  representative 
in  firesh  water ;  there  are  no  sharks  and  no  skates,  no  flounders,  soles 
or  turbots,  no  mackerels,  no  herrings,  as  permanent  inhabitants  of 
the  firesh  waters  in  the  latitudes  above  mentioned ;  so  that  a  coUec* 
tion  of  species  from  the  freshwater  or  from  the  sea,  even  if  all 
the  species  were  to  be  new,  could  be  recognized  by  an  ichthyologist 
as  derived  either  from  the  ocean  or  from  some  inland  water. 
However  different  such  associations  of  marine  and  freshwater 
species  may  be,  there  is  nevertheless  scarcely  any  family,  whether 
generally  marine  or  fluviatile,  in  which  there  is  not  some  species 
Uving  in  the  other  element.  There  are  some  families  again, 
IB  which  the  proportions  between  marine  and  fluviatile  species  are 
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abont  equal,  and  there  are  adll  otheia  m  iriiich  the  mdividuala  of 
the  same  species  are  alternately  at  different  seasons  of  the  year  eidier 
marine  or  fluviaiile ;  this  is  particularly  tiie  case  with  sach  as  asoend 
from  the  sea  into  the  riTers  at  the  spawning  season,  to  deposit  thrir 
eggs  in  waters  more  genial  to  the  growth  of  their  young  than  those 
in  which  they  are  munly  to  five  when  fiiD-grown. 

Percoids  belong  to  those  fiumfies  of  which  tfiere  are  certain  pro- 
portions of  strictly  freshwater,  and  certain  proportions  of  strictiy 
marine  genera,  the  number  of  marine  species  being  however  much 
greater  than  that  of  the  freshwater  ones,  and  very  few  of  the  apeeies 
having  the  power  of  endoring  botii  the  freshwater  and  the  sea. 

That  the  fiimily  of  Percmds,  as  it  is  now  circumscribed,  is  in 
the  main  a  most  natural  group,  cannot  be  doubted,  especially  if 
we  remove  from  it  such  genera  as  Traclunus,  Uranosoopos,  Sphy* 
rsBna  and  a  few  others ;  there  renuuns  however  a  question,  not  to  be 
decided  here,  how  far  Sparoids  and  Sdssnoids  should  be  considered 
as  diatmct.  Indeed,  at  different  times,  in  two  editions  of  the  same 
work,  Guvier  in  his  Animal  Kingdom  has  successively  associated 
them  in  one  great  fiunily,  and  divided  them  into  two  distinct  groups. 
The  fact  is  that  these  fishes  are  closely  related,  and  it  is  for  future 
investigations  to  detemune  the  value  of  those  characters  upon 
which  the  distinction  rests,  which  consists  only  in  the  serrature  of  Ae 
opercular  apparatus,  the  presence  or  absence  of  teeth  upon  tiie 
palatine  bones,  and  the  degree  of  development  of  tiie  so-called 
mucous  canals  in  the  head,  characters  which  have  not  even  been 
itrictiy  adhered  to  in  the  arrangement  of  individual  genera. 

Whatever  may  be  their  closer  or  more  remote  affinities,  the 
Percoids  of  the  Canadian  lakes,  as  well  as  those  of  the  otiier  fresh 
waters  of  North  America,  are  much  more  diversified  than  those  of 
the  freshwaters  under  nmilar  latitudes  in  the  Old  Worid.  This 
is  not  the  case  with  Lake  Superior  itself,  for,  on  the  contmry,  thai 
hke  furnishes  but  few  true  Percoids ;  but  the  other  great  lakes  teem 
with  a  variety  of  genera  and  species  of  that  femily,  which  among 
tiiemselves,  as  well  as  with  reference  to  the  oommon  type  of  fte 
whole  family,  diflbr  much  more  from  the  Percdds  than  those  of 
Europe;  I  need  only  mention  the  genera  Pomotis,  Centrarehus^ 
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and  Huxo  or  GfyBtea,  wliioh  all  occur  in  the  lei?er  lakes,  to  show 
that  this  is  the  case ;  and  at  the  same  time  to  indicate  the  great  dif- 
ference  there  is  between  the  fishes  of  the  upper  lakes  and  those  of 
flie  lower, 

A  comparatiTe  list  of  the  Percoids  of  the  two  rej^ons  will  show 
better  than  words,  that  notwithstanding  the  firee  passage  there  is 
between  all  these  waten,  notwithstanding  the  great  similaritj 
between  the  waters  themselTCS,  there  is  aa  organic  difference 
between  the  ichthjolog^cal  &an»  of  the  two  re^ons. 

lower  Lakes,  Lake  Superior, 
Centrarclias  aeneus.  0 

Pomods  Tolgaris.  0 

Ebno  mgricant.  0 

Giysles  itriatiis.  0 

Poca  flaTesoena.  Perea  flaveiCfiia» 

Locioperca  american^  Luciopeica  americana. 

This  list  shows  not  only  the  great  difference  there  is  between  the 
fbbes  of  the  upper  and  lower  lakes,  bat  also  how  closely  the  ichthj- 
ological  &ana  of  Lake  Superior  resembles  that  of  northern  EuropCi 
where  the  same  genera  of  Percoids  have  representatives  as  in  the 
north  of  this  continent,  a  &ct  which  goes  farther  to  show  how  much 
more  uniform  the  &una  of  the  north  is  than  even  the  £ftuna  of  the 
temperate  zone. 

PlBOA  1LATZ8C1ER8,  CuT. 

PxBCA  FLAVB80SRB  Ouo.  TL  Anim.  1817,  II.,  183. —  Cw.  et  VciL 
H.  N.  Pdss.  1828 ;  11.,  46.  —  IUchard$.  En.  Bor.  Amer.  1886, 
III.,  p.  1.,  PI.  74. — Storer  Rep.  1839,  p.  5. — Ayrn  Bost  Joum* 
Nat  Hist.  1842,  lY.  256.— 2>e%  N.  York  Fauna,  1824| 
p.  3.  PI.  L,  f.  1. 

BoDiAims  VLAYESOENS  MUch.  Tr.  lit  Phil.  Soo.  N.  T.  1816,  L^ 
421.  —  JQtfti.  Rep.  Zool.  Ohio,  p.  160^190. 

MoBOKB  FLATBSOBKS  MvUii.  Bop.  Fish.  N.  York. 

Pbkca  acuta  Cuv.  et  Vol.  H.  N.  Poiss.  1828,  IL,  49,  PL  10« 
RiehM'di.  En.  Bor.  Amer.  1886,  IIL,  p.  4.— i>e%  N.  Y. 
Fauna  1842,  p.  6,  PI.  68,  t  23SL. 
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Pbrca  oranulata  Ouv.  et  Vol.  Hist.  K  Poiaa.  1828, 11.,  48,  PI.  9. 

Jard.  Nat/Libr.,  I.,  92,  PL  l.—Dek€^  K  Y.  Fauna.  1842., 

p.  6,  PL  48,  f.  220.— LinsL  Cat.  Fish.  Conn. 
Perca  serratoqranulata  Ouv.  et  VaL  H.  N.  Poiss.  1828,  11., 

4:7.— Griff,  in  Otw.  An.  K.  X.,  PL  89,  f.  1.  — 2>efa^  N.  T. 

Fauna.  1842,  p.  6,  PL  22,  f.  64. 
Perca  gracilis  Ouv.  et  Vol.  H.  N.  Poiss.  1828, 11.,  50. — BichardM. 

Fn.  Bor.  Amer.  1886,  HI.,  4.  —  Dekay  N.  T.  Fauna,  1842.  p.  6. 

Closely  resembling  the  European   species,  the  yellow  perch  of 
America  differs  however  considerably  from  it,  so  that  no  naturalist 
after  Cuvier,  who  first  dbtinguished  them  from  each  other,  has  ever 
thought  to  identify  them.    Its  several  varieties,  described  first  under 
particular  names,  seemed  then  to  constitute  species  quite  as  distinct 
from  each  other  as  the  Perea  fiaveseens  is  from  the  Perca  fluvi- 
atUU.    But  at  that  epoch,  when  the  principle  of  the  constancy  or  pe^ 
manence  of  species  had  just  been  placed  upon  an  anatomical  foan* 
dation,  naturalists  for  a  time  lost  sight  of  this  other  fact,  that  the 
species  common  to  a  fauna  are  subject  to  individual  variations  which 
run  over  the  whole  range  of  the  species.    To  study  these  changes, 
to  bring  back  every  variation  to  its  true  type,  to  trace  the  circle  of 
the  species  through  so  many  oscillations,  was  a  task  whose  results 
could   not  be  anticipated.     The  principle  of  the  permanence  of 
species  has  remained  in  our  science  as  a  well-ascertained  fact,  but 
naturalists  have  found  that  many  which  had  been  distinguished 
as  species  had  to  be  cancelled  as  soon  as  their  characters  were  better 
understood.    Thus,  in  a  series  of  more  than  forty  individuals  of 
the  yellow  perch  of  America,  we  can  no  longer  trace  the  limits  of 
separaticm  between  the  Perca  granulatOj  aerratogranulatay  acuta 
and  graeilUy  which  all  belong  as  mere  varieties  to  the  P.  flavescen»j 
as  Dr.  Storer  has  already  determined.    A  more  pobted  snout,  a 
more  slender  form,  a  more  wrinkled  head,  more  marked  wrinkles 
on  the  operculum,  and  the  denticulation  of  the  opercular  bones, 
are  not  constant  characters,  any  more  than  the  color,  or  the  number 
of  the  transverse  bands,  which  vary  with  the  age  of  the  individual 

We  have  examined  perches  from  the  Sault  St.  Mary,  from  Fort 
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WilliaiD,  from  the  Pic,  and  from  Lake  Huron ;  we  have  compared 
Hkern  with  specimens  from  Massachusetts,  New  York,  and  Pennsyl- 
yania  ;  we  have  compared  again  and  again  all  their  different  charac- 
ters, and  we  have  seen  that  the  same  variations  occur  in  all  these 
supposed  species.  No  difference  in  the  form  and  relative  position 
of  the  fins  could  he  noticed ;  the  same  arrangement  and  aspect  of 
the  scales  characterizes  them  all.  The  comparison  which  we  have 
thus  been  enabled  to  make  of  these  different  varieties  confirms  their 
specific  identity.  No  appreciable  difference  exists ;  there  are  the 
same  crests,  the  same  cavities  and  sinuosities  of  the  bones  of  the 
head,  and  the  same  proportions  between  their  different  parts. 

POMOTIS  VULGARIS,  CuV.   Ct  Val. 

PoMOTis  VULGARIS  Cuv.  ct  Vcd.  H.  N.  Poiss,  ni.,  91,  PI.  49; — 
VIL,  464.— iiicAardg.  Fn.  Bor.  Amer.  lU.,  24,  PI.  76.  —  Starer 
Rep-  1839,  p,  11.  — Dekojf  N.  Y.  Fauna  1842,  p.  81,  PL  61, 
f.  166. 

I  have  been  able  to  secure  onlj  a  few  specimens  of  this  species 
from  Lake  Huron,  about  four  inches  long.  By  means  of  comparisons 
which  I  have  made  of  specimens  from  Massachusetts,  New  York, 
and  Pennsylvania,  I  have  nevertheless  been  able  to  ascertain  its 
identity.  For  more  ample  details  upon  this  fish  I  refer  to  the  works 
quoted  above,  in  which  the  species  is  described  and  figured.  I  must 
however  remark  that  I  have  only  mentioned  in  the  synonymy  those 
authors  with  whose  species  there  remains  no  doubt  in  my  mind, 
since  I  am  satisfied  that  the  so-called  Por/totis  mdgarU  of  the  South- 
em  States  is  not  the  same  species.  In  order  to  avoid  all  confusion, 
I  have  left  out  those  synonyms  which  I  was  not  able  to  verify  di- 
rectly, quoting  only  authors  who  have  ^ven  minute  characters  and 
good  figures. 

The  PomoUs  vulgaris  has  been  quoted  as  found  in  almost  the 
whole  extent  of  the  United  States.  We  are  sure  that  it  inhabits 
the  Great  Canadian  Lakes,  and  the  Northern  and  Central  States 
of  the  Union.  We  do  not  know  its  western  limit,  though  it  ia 
quoted  as  found  in  Ohio.     Our  specimens  are  from  Lake  Huron. 


LOGIOmCA  AMBBCAVA,  CvT.  el  Yal. 

LoaopBBCA  AioBiCAXA  Cm.  et  FU.  H.  N.  Pmi.  II.,  122,  PL 
1& — JZSU«rdk  I^  Bor.  Amer.  n^  10.  —  IMh^  N.  T.  Faim^ 
p.  17.  PL  50,  L  153.  — i&tf.  Bep.  ZooL  Oiiks  p.  190.— 
Bost.  Joan.  N.  H.  IV.,  2S7,  PL  9, 1  2.—  Th9nyp%.  H.  E 
Yenn.  18^  ISO  fig.  — Amr  SjnopB.  1846,  p.  24. 


Tlus  fish  baa  about  Ae  aanie  geogn^Ueal  ^stribatkm  as  die 
Perea  Jlate$em»  nortliwaid,  but  it  doea  not  extend  ao  fiir  aontfa.  It 
ooeoiB  howoTer  m  all  the  great  Canadian  lakes,  and  thraa^oat  the 
Slate  <^  New  York  and  parte  of  Oluo.  It  remains  still  to  be 
ascertained,  irfietber  tfae  Ohm  or  Ban^uiP  belongs  (^  not  to  the 


I  do  not  beliere  Oat  tbe  £.  <wt«faim  of  Hamilton  Smith  is 
Ofen  specificaDy  fiitinet  from  tbe  L.  oaurieaMa,  ihou^  its  aothor 
is  disposed  to  neir  it  as  a  new  generic  type,  because  of  tfae  pres- 
ence of  fiTe  spinee  on  ttie  mar^  of  tfie  opercolom,  and  of  the 
absence  of  dentieolations  on  the  bones  of  this  apparatus.  I  am 
satisfied  that  tiieae  opercolar  spines  lose  madi  of  their  valae  in  this 
genns.  Indeed  in  two  specimens  of  X.  amerieana  which  I  pro- 
cored  aboat  Lake  Superior,  I  have  seoi  tbat  one  of  them  bed 
two  smaD  pdnts  on  the  hinder  margui  of  the  operculum  of  the  left 
ade  only,  whilst  Acre  was  no  trace  on  tiie  right  side.  The  Under 
pmnt  of  the  operculum  was  itself  yerj  acute  and  resembled  a  thiroi 
spine  a  litfle  more  robust  than  the  two  others.  The  specimen 
measured  tlurteen  inches.  In  a  spedmen  firom  Lake  Michigan, 
twenty-two  inches  long,  for  which  I  am  indebted  to  Samuel  C. 
Chkrke,  Esq.,  of  Chicago,  the  operculum  of  the  left  side  has  eqaaOj 
two  spines  on  its  hinder  margin,  and  two  very  near  each  other  on 
its  upper  angle.  On  the  right  side  there  is  a  angle  spine  observa- 
ble, btlt  more  robust,  though  veiy  short  like  the  others,  and  on  the 
upper  angle  two  of  equal  development. 

As  for  the  other  bones  of  ^^  opercular  apparatus,  the  following 
is  what  we  have  observed  in  other  specimens  from  Lake  Superior,  as 
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also  ID  these  of  Midiigaa :  the  preopercnlnm  is  denticulated  on  its 
whole  circamfereoce ;  the  mteroperonlunx  and  the  soboperculum  are 
equally  crenulated  (xr  denticulated  towards  their  union,  upon  the 
third  part  at  least  of  their  extent.  The  lower  nuurgin  of  the  sub* 
operculum  is  undulated.  The  suprascapular  bone  has  fine  serra- 
tores ;  the  scapular  and  the  humeral  are  entire.    According  to  Dr* 

the  crenatures  of  the  margin  of  the  interoperculum 
scarcely  perceptible,  and  the  suboperculum  smooth  and  straight. 
The  suprascapular  should  be  smooth,  like  the  scapular  and  humeral^ 
whilst  the  figure  of  the  Histoire  Naturelle  des  Poissons  represents 
these  three  latter  bones  as  serrated.  This  shows  great  variations  in 
these  parts. 

The  following  is  the  formula  for  the  rays  of  the  fins,  as  we 
counted  them  in  our  specimens : 

Br.  7 ;  D.  XIV-H,  19 ;  A.  H,  18 ;  C.  6, 1.,  8,  7, L,  4;  V.  L, 
6;  P.  15. 

When  this  fish  is  young,  until  it  reaches  a  length  of  three  to  four 
inches,  the  head  resembles  still  more  that  of  the  pike  than  when  iult 
grown,  the  snout  being  then  very  depressed ;  but  the  teeth  are  all 
uniform.  Howeyer,  even  at  this  epoch,  the  whole  of  its  physiog- 
nomy renands  us  so  much  of  the  species  described  above  that  we 
eoold  not  heatate  an  instant  for  its  determination.  The  black  mar> 
blings  stand  out  more  distinctly  from  the  ground  of  the  color  than 
in  the  full-grown;  they  unite  in  groups  and  constitute  irregular  and 
▼ertical  zones.  Dr.  Dekay's  Lucioperea  griMea  is  ^^  founded  upon 
young  specimens  of  the  conmion  pike-perch. 

ObTSTSS  FASCUTCTS,    AgSSS. 

CiCHLA  FASCiATA  Lewu.  Joum.  Ac.  N.  Sc.  Philad.  1822,  II., 
216.  —  Bichards.  Fn.  Bor.  Amer.  1886,  m.,  28. 

CicHLA  MnmfA  and  Ohiobnsis  Lesu.  1.  c.  pp.  218  and  220. 

CsNTRABCHUs  FASCiATUS  KifiL  Bost  Joum.  N.  H.  1845,  y.  28. 
PI.  9,  f.  1. 

CxNTRAECHUS  0B8CUBT78  Dekojf  N.  Y.  Fauna  1842,  80,  PL  1^ 
£48. 
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This  species  is  tezr  doselj  alEed  to  die  ChyBtes  scdmoideB  of  Che 
Sontheni  Stales,*  from  which  it  is  however  distinguished  bj  die 
profile  of  the  more  nised  back,  and  of  course  by  a  broader  body. 
The  soHace  of  the  skull  is  uniformlj  rounded  and  not  depressed  as 
as  in  (7.  Pilm-^Jft^  The  proportions  of  the  head  compared  with 
the  bodj  are  the  same  as  in  this  latter,  but  the  mouth  is  less  opened 
and  the  shorter  labials  do  not  reach  a  rertical  line  drawn  across  die 
hinder  marjin  of  die  orbits,  whilst  they  exceed  such  a  line  in  ff. 
ml-n.^UeM,  The  teeth  are  arranged  like  cards,  and  are  similar  in 
both  species. 

The  fins  upon  die  whole  seem  to  be  cut  on  the  same  pattern  as  in 
Cr.  9aItHoui^9y  but  when  we  exanune  them  attentively  we  see  that 
they  are  aD  stabbed  like  the  body  itself,  the  yentrals  and  pectorals 
shorter  and  more  widened,  the  dorsal  and  anal  lower.  As  for  the 
odier  details  of  their  structure  they  are  about  the  same,  as  we  may 
see  from  the  following  formula. 

Br.  6  ;  D.  X.  14 ;  A.  HI,  10;  C.  7,  I,  8,  7, 1,  6  ;  V.  1,  6; 
P.  16. 

The  scales  are  a  litde  smaller,  but  of  the  same  form  as  in  (7. 
9alm'iJt$;  the  radiating  striie  are  perhaps  less  marked.  They 
cover  the  opercular  apparatus  and  the  cheeks,  but  at  this  latter 
place  their  smaller  size  is  quite  remarkable ;  dus  latter  character 
is  very  striking  when  we  compare  both  species. 

Our  specimens  are  from  Lake  Huron ;  one  of  them  measures 
twelve  inches,  and  the  other  seven.  I  have  also  received  two  sped- 
mens  from  Lake  Michigan,  through  the  care  of  Mr.  Samuel  G. 
Clarke,  the  largest  of  which  measures  eighteen  inches.  Professor 
Baird  forwarded  to  me  specimens  from  Lake  Champlain.  Dr.  De- 
kay  has  found  it  in  Lake  Oneida.  FinaUy,  this  species  extends 
to  Pennsylvania,  as  I  was  able  to  convince  myself  by  two  speci- 
mens collected  at  Toxburg,  and  for  which  I  am  under  obligation  to 
Professor  Baird. 


^  Gfyttm  m/imoimw  does  not  occur  in  the  Northern  nor  in  the  Middle  States,  al- 
though Dr.  DekaT  mentions  it  upon  the  anthority  of  CuTier,  who  prohably  mistook 
specimens  of  our  Grygte»JmtnaimM  for  the  southern  species.  Hsting,  however,  failed 
to  discover  this  confusion^  Dr.  Deksj  descrihes  the  same  fish  again,  under  the  name  of 
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HuRO  NIGRICANS  CuT.  ifl  another  species  of  the  lower  Canadian 
lakes,  which  occurs  also  in  Lake  Champlain.  The  generic  dis- 
tinction finom  Grystes  does  not,  however,  rest  upon  sufficient  charac- 
ters to  warrant  its  preservation  in  the  system  of  fishes ;  I  shall 
therefore  call  it  in  future  Chrjfstes  nigricans*  It  is  a  very  common 
fish  in  some  of  the  lakes,  and  highly  esteemed  as  an  article  of  food. 
Throughout  the  lake  re^on  it  is  known  under  the  name  of  black 
bass,  and  may  be  seen  in  large  numbers  in  the  enclosure  under  the 
gallery  of  the  Cataract  Hotel  at  Niagara.  Dr.  Dekay  describes  it 
as  Centrarchtis  fascitxtuSy  although  he  copies  also  Cuvier's  description 
and  figure  of  Suro  mgriean$,  but  without  perceiving  their  identify. 

In  the  northern  lakes  there  is  only  one  species  of  true  Centrarchus 
found,  the  Centrarchus  asneus;  but  it  does  not  occur  as  far  north  as 
Lake  Superior,  though  it  is  common  in  Lake  Huron  and  the  other 
great  lakes. 

OoTToms. 

As  they  have  been  drcumscribed  by  Cuvier,  the  Cottoids  consti- 
tute a  most  natural  family,  though  they  contain  genera  appareniiy 
widely  distinct.  Indeed,  between  Peristedium  and  Scorpsena, 
between  Pterois  and  Aspredophorus,  between  Gasterosteus  and 
Cottus,  there  seems  to  be  as  great  a  chasm  as  can  exist  in  a 
natural  family ;  however,  they,  all  belong  to  one  and  the  same 
natural  group.  But  in  order  to  be  satisfied  that  it  is  so,  one  should  be 
acquainted  with  the  fact,  that  animals  or  plants  belonging  to  one  and 
the  same  natural  division,  will  in  certain  cases  resemble  each  other 
so  closely  as  scarcely  to  allow  distinct  subdivisions,  as,  for  instance, 
the  Siluridse,  which,  with  the  same  features  throughout  so  numerous 
a  family,  nm  into  various  extremes  of  form,  in  which,  however, 
there  is  no  mistaking  the  family  likeness  even  in  the  external  ap- 
pearance ;  the  same  is  also  the  case  among  Cyprinidse  or  among 
Eels.  But  there  are  others,  whose  relations  rest  upon  one  particular 
combination  of  characters,  which  will,  nevertheless,  assume  very 
different  features,  though  preserving  throughout  that  common  trait  of 
character.  Genera  belon^g  to  such  families  may  sometimes  at 
first  sight  have  very  little  resemblance  to  each  other,  they  may 

ao 


of  varialioBy  and  imwctiMea  ooh 
■I  tibe  cje  of  the  deeper  iofwitigilor,  m  Tery  mtonl 
gpoap ;  wmA,  fcr  ivlaaee,  ii  Ike  tuaBj  of  Cottoida^  eucli  again  is 
tte  CmhIj  of  flrwdifiinidi  Hie  dSeokf  m  sodi  eases  is  not  die 
difsiAjy  but  a  eoneel  ainsuiafiutt  of  Ike  eomieeliiig  diancter, 
vsielia  B  BBHDQeissoody  aBBJDK  ffniM[  wocelner  aimuais  widetT  ov 
tind  in  aUsUiae^  Imt  sfnifeully  relived  bj  external  appeanuice ;  fiir 
inslaaee,  tfie  gnae  Csfsiis  snong  SeondMrads,  near  Zeos,  owing  to 
ils  fima  sad  die  dOslabi&tf  of  Ike  isoiidi,  vken  m  tmlh  it  belong 
Ad  Ike  ChgtodoiilSy  in  die  vicimlj  of  ChebMi. 

lUang  ftr  gianled  tksi  Ike  boil j  of  Cottoids,  as  ii  is  now  chan^ 
fteiiaedf  is  m  Ike  aMin  a  nslaral  one,  die  queslion  sriees  at  once, 
vkal  esn  be  done  to  appredate  emeedjdie  trueielatioiuioftiiose 
leflMikaUe  tropieal  ftnas,  as  Pterois,  Lynanodn,  ftc^  with  the 
more  mifiDnn  Cottos,  Etbeostoma,  Gasterostens,  of  Ike  {reahwaten 
ef  tanperate  r^onsT  To  beeome  saliflfied  Ifaat  tkey  are  trnlj 
nembeis  of  Ike  same  fiunO j,  it  is  neeesBaiy  to  imderlake  an  ezteDave 
eompsrison  of  die  strnetore  of  their  head,  and  especially  of  the  ar 
fangwnent  of  Ikeir  in&aoritttal  bonea,  wiien  it  is  seen  tbat  frequently 

die  paiticslar  deTelopnent  wUdi  charaeterisea,  generalljy  ths 
group,  is  redneed  to  a  mdimenlaiy  state  in  aome  <tf  its  noembeis,  tf 
in  Etheostoma  and  Ike  genera  allied  to  it.  This  group  of  amiD 
Cottoids  having  attracted  less  attentbn  than  the  larger  marine  tjpes, 
we  sobjcMn  a  ajjnopds  of  their  genera. 

SUBFAMILT  OF  EtHBOSTOKATA. 

Freshwater  fishes  of  medium  and  small  sise,  somewhat  related  to 
the  Oobii.  Cheeks  sometimes  eoyered  with  scales,  sometimes  bare. 
One  small  snboibital  bone  only,  the  anterior.  Mouth  variaUs* 
Head  somedmes  elongated,  sometimes  truncated  or  rounded.  Scales 
proportionaUy  krge.  Ko  air  bladder.  No  pseudo-branchiae.  Teeth 
Tory  mmute. 

Ethbostoma,  Bafin. 
Sead  elongated,  pomted;  mouth  widely  open,  not  protractiler 
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broad,  jaws  of  equal  length.     Opercular  apparatus  and  cheeks 

bare. 

Ethecstoma  blenmoides  lUf. 

**        notatom. 

^        third  spedes  sent  by  Prof.  JBoird 

PiLBOMAy  Dekaj. 

Head  corneal,  tmncated,  in  form  of  a  hog's  snout ;  opemng  of 
liie  mouth  moderate,  and  in  form  of  an  oblique  arc  of  a  circle,  opening 
at  the  end  of  the  snout,  very  slightly  protractile.  Lower  jaw  a  lit- 
tle shorter.    Operculum  and  cheeks  scaly. 

Ethecstoma  Caprodes  Bafi^. 
'    PSleoma  semiftsciatam  iMhiy. 

^       aebra^ois.    Lake  Superior. 

PCKDiOSOlU,  AgaSB. 

Head  short  and  strong,  rounded.  Mouth  little  opened,  proper* 
tionally  broad ;  it  is  not  protractile,  though  the  mai^Uary  bone  be 
ou>?eable.    Opercular  apparatus  scaly ;  cheeks  bare. 

Ethecstoma  variatum    JSrtf • 
^<        maculatum    ISrU. 
^        third  species  sent  by  Prof.  Baird. 
^        fourth  species  sent  by  Prof.  Baird. 

BoLBOSOMA,  Dekay. 

Head  very  short,  rounded  in  section  of  a  circle ;  mouth  small, 
horiacmtal,  sli^tly  protractile.  Opercular  apparatus  and  cheeks 
Teiy  scaly,  neck  and  sides  of  the  head  compressed. 

Boleosoma  tessellatum  Dekay. 

«    tenue  Aga$8.    Charleston,  S.  C. 

**    maculatum  Aga%9.    Lake  Superior. 
Btfaeostoma  Olmsted!  Storer. 

«        fifth  species  sent  by  Prof.  Bahrd. 
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COTTOS. 

A  broad  and  depressed  head,  contigaotts  to  a  body  graduaUj 
diminishing  towards  the  tail,  is  the  essential  zoological  character  of 
the  genus  Cottus,  which  contains  at  the  same  time.freshwater  and 
marine  species ;  the  former  having,  as  the  character  of  the  groap,  a 
head  generaUj  smoother  and  less  prickly  with  spines  than  the 
marine  species,  which  in  their  turn  are  generally  larger. 

Europe  as  weU  as  America  produces  species  of  both  groups. 
For  a  long  time  aU  freshwater  Cotd  of  central  and  northern  Europe 
were  considered  as  identical  with  OottuA  Chbioj  when,  twelve  years 
ago,  Mr.  Heckel  *  <&tinguished  several  species,  very  similar,  it  is 
true,  to  CMu9  Gobio^  but  differing,  however,  in  many  respects. 

Recently,  an  American  naturalist  has  attempted  to  show  that  aU 
Gotti  of  Northern  America  constitute  only  a  single  species,  and 
that  this  species  is  identical  with  the  Oottus  Ghbio  of  Europe. 
However,  studying  the  Cotti  which  we  have  collected  around  Lake 
Superior,  I  first  recogmzed  two  species ;  then  comparing  them  with 
flie  (7.  cognatu»  Richards,  and  the  G.  vUoosus  Hald.,  I  found  these 
two  latter  not  only  distinct  from  each  other,  contrary  to  the 
opinion  of  Mr.  Ayres,  but  yet  distinct  from  those  of  Lake  Superior. 
So  that  the  presence  of  C.  Oobio  m  this  continent  is  quite  illusive, 
as  also  the  supposed  identity  of  the  Gotti  in  different  regions. 

A  monograph  of  the  freshwater  species  of  the  genus  Cottus  in 
Northern  America  would  be  a  work  of  very  great  importance,  were  its 
purpose  but  to  rectify  the  different  opinions  entert^ned  mUx  regard 
to  them. 

COTTXTS    RiCHARBSONI,   AgaSS. 

The  largest  individuals  of  this  species  which  we  have  had  at  our 
disposal,  and  on  which  our  description  rests,  measure  four  and  three- 
fourtlis  mches  with  the  caudal.  The  head  alone  constitutes  one 
and  one-fourth  inches  of  tins  length,  of  course  a  little  more  than  the 
fourth  part ;  its  breadth  equals  three-fourths  of  its  length,  and  its 
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h^^t  forms  a  little  more  than  die  half.  Bendes  being  yery 
depressed  and  flattened,  the  head  farther  presents  a  slight  depression 
on  the  occiput.  The  month  is  large,  its  breadth  measores  nearly  nx* 
eighths  of  an  inch.  The  jaws  are  of  equal  length,  bordered  with 
excessively  fine  teeth,  with  very  hooked  points.  The  upper  jaw  is 
flii^tly  protractile.  The  lips  are  considerably  developed  and  form 
a  very  marked  rounded  process,  on  both  sides  of  the  lower  jaw. 
^Rie  eyes  of  a  cbrcular  form,  with  a  cUameter  which  exceeds  a  qaar* 
ter  of  an  inch,  are  placed  at  a  distance  of  three^ighths  of  an  inch 
from  the  end  of  the  snout.  The  nostrils  occupy  about  the  middle  of 
this  space.  The  spine  of  the  preopereulum  scarcely  forms  a  pro* 
jection  through  the  skin ;  it  is  strongly  bent  upwards  and  back- 
wards. The  upper  and  hinder  angles  of  the  operculum  terminate 
in  a  small  process,  flat  and  sharp,  which  remains  hidden  in  the 
iluckness  of  the  membrane  which  encircles  the  free  margin  of  Una 
bone.  The  branchiostegal  rays,  six  in  number,  on  each  side,  are 
dender  and  cylindrical.  The  isthmus  betjreen  the  horns  of  the 
hyoid  bone  measures  half  an  inch. 

The  form  of  the  body  is  regular,  gradually  decreamng  towards  the 
tail.  The  line  of  the  back  is  ndsed ;  that  of  the  belly  is  about 
straight,  forming  the  continuation  to  the  flattening  of  the  lower  sur- 
fihce  of  the  head.  The  greatest  height  corresponds  to  the  anterior 
margin  of  the  first  dorsal  fin;  it  measures  three-fourths  of  an 
inch,  whilst  the  transversal  diameter  of  that  same  region  measures 
nearly  six-eighths  of  an  inch.  Above  the  tail  the  height  is  but  five- 
mxteenths  of  an  inch,  and  the  thickness  one-eighth.  The  tail  itself  is 
dightly  dilated  and  rounded  at  the  insertion  of  the  caudal. 

The  fins  upon  the  whole  are  much  developed.  The  first  dorsal 
has  a  basis  of  mx-eighths  of  an  inch,  and  is  five-sixteenths  of  an  inch 
high,  and  is  situated  at  one  and  three-eighth  inches  firom  the  end  of 
flie  snout.  Its  upper  margin  is  rounded,  the  rays  of  the  centre 
being  the  longest ;  they  are  eight  in  number  and  undivided.  The 
second  dorsal,  twice  as  long  as  the  first,  and  one  ihird  higher,  is 
composed  of  eighteen  rays,  the  longest  occupying  the  centre  of  the 
fin ;  a  single  one  of  them  is  dichotomized  at  its  upper  end.  The 
caudal,  about  dx-eighths  of  an  inch  long,  is  truncated  behind.  Its 
upper  and  bwer  mKtffoa  are  slightly  rounded.    Thirteen  rays  may 


be  eounled  than  witti  a  few  rudhneiiiB ;  die  four  imjs  of  the  centn, 
kifvrcated  tnm  «ke  waidikb  of  tlieir  kngA,  didioloiuie  aaew  it 
Aeir  eztrenitj  joiadj  witk  the  two  adjacent  rajB  aboye  and  below. 
The  anal  bq^  beaeath  the  duid  laj  of  die  eeeoiid  doreal  and 
termiaales  a  Gttle  before  this  latter;  iti  form  as  weD  as  its  height 
k  aboot  the  aaae ;  diete  are  foinieea  vn^nded  rajs  in  it.  The 
wentrab  eontam  fire  ample  rajs;  the  first,  intimately  oonnected  idth 
die  eecond,  is  nlitde  shorter.  Their  lengUiisabovtfive^^ths  of  an 
inch.  Hie  peetorabarehvgeand&nJike;  the  mjs,  fifteen  in  iuua> 
ber,  are  aO  nndifided ;  the  kngeet  oceapj  the  iqiper  third  part  of 
the  fin.  Thej  are  od  J  tfaree^oordis  of  an  inchkng,  of  eonrse  modi 
below  die  kogdi  of  the  head. 

Br.  6;  D.  tuL-IS;  C.  M3.1;  A.  14;  V.  L  4;  P.  15. 

The  ammis  atnafeed  exaedj  in  the  middle  ef  the  lengdi,  includii^ 
fte  caudal,  which  places  it  nearer  to  die  insertkm  of  diis  fin  than 
lo  die  end  of  die  snout;  it  is  bordered  bdund  bj  a  small,  tri- 
angular, sMmbranooB  appendage  which  leans  towards  die  anterior 
Bargm  of  die  anaL  The  bodj  is  completely  naked  and  onprorided 
with  scales,  as  is  the  case  in  all  spedes.  Tlie  lateral  line  is  very 
£stinct,  it  begins  at  die  npper  margin  of  the  operonlom,  bends 
siEghdy  downwards,  dien  rises  to  terminate  m  a  straigjbt  line  about 
the-mkklle  of  the  second  dorsal  after  baring  connderably  approached 
die  back.  A  row  of  pores  is  arranged  in  a  strai^t  Ime,  constandy 
aaeenfing  vndl  diey  are  oonfimnded  widi  die  back  at  the  hinder 
margin  of  die  second  dorsal,  at  a  distance  of  three-ei^dis  of  an  inch 
from  the  insertion  of  the  cndal. 

The  color  is  a  daik  olire-colored  brown  on  die  whole  snrfSMse  of 
the  head  and  dieeks  and  all  alo^g  the  back.  The  lower  half  of 
die  sides  is  of  a  fighter  tint.  The  abdomen  and  the  lower  fSsbce  of 
the  hea4  ^^^^  ^  rather  yellowish  tint,  dotted  with  yery  small  black 
spoil.  The  lower  jaw  is  sometimes  completely  black.  The  general 
tmt  of  die  fins  is  the  same  as  that  part  of  the  body  to  which  they  cm>- 
respond.  The  .dorsals,  caadal,anal  and  pectoals  are  barred  trans- 
TeiWly  with  blackish  spots.  The  Tontrels  hare  the  same  shade  as 
die  abdomen. 

The  characters  whidi  disdngdsh  this  species  frnn  C.  eognatu$ 
Bichardson,  are  earily  made  oat  by  comparing  the  description  which 
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ibat  author  gives  of  it.  The  more  distant  position  of  the  anns ;  •  tiie 
proportions  in  the  dimensions  pf  the  head  and  body ;  the  lateral 
Hne  wtiich  terminates  before  the  extremity  of  the  tail ;  the  more 
anterior  position  of  the  anal  relatively  to  the  seeond  dorsal,  and 
finally  the  shorter  pectorals  in  proportion  to  the  length  of  the 
head,  are  the  most  striking  peculiarities. 

I  have  found  several  specimens  of  this  species  in  Montreal 
Biver.  Among  the  number  was  one,  whose  general  form  has  the 
same  aspect,  the  same  tint,  the  same  proportions  of  the  head  and 
body,  the  same  form  and  structure  of  the  fins,  the  same  mouth,  but 
whose  palatine  bones  bear  a  small  group  of  teeth  like  those  of  the 
vomer.  As  yet  we  know  only  one  freshwater  species  with  palatine 
teeth,  the  (7.  atper  Rich.  From  unong  five  other  specimens,  also 
from  Lake  Superior,  from  Isle  Boyale,  for  which  I  am  under  obligation 
to  Dr.  G.  T.  Jackson,  I  have  found  the  same  group  of  palatine  teeth 
in  the  largest  of  them,  so  that  I  am  inclined  to  consider  this  peculiar- 
ity as  an  indication  of  old  age,  rather  than  a  specific  character. 

CoiTi^  Frankuni,  Agass. 

This  species  is  distinguished  from  the  preceding  by  the  following 
characters :  the  head  retains  the  same  proportions  relatively  to  the 
body,  but  the  mouth  is  smaller  and  less  opened,  and  the  teeth  are  less 
strong.  The  body  diminishes  more  abruptly  in  height  beyond  the 
anus,  and  in  its  whole  length  the  thickness  is  proportionally  greater. 
Thence  there  results  a  more  cylindrical  and  subcorneal  form.  The 
lateral  line  is  less  approximated  to  the  back ;  it  disappears  on  the 
ndes  as  in  the  preceding  species,  but  the  row  of  pores  continues  as 
for  as  above  the  middle  of  the  insertion  of  the  caudal  after  a  very 
abrupt  depression  a  littie  before  its  termination. 

The  fins  are  less  developed,  but  their  relative  position  is  the  same. 
The  ventrals  instead  of  five  rays  have  only  four.  The  caudal  rays 
alone  bifurcate  once  on  the  middle  of  their  length.  In  all  other 
fins  they  are  undivided.  They  may  be  reduced  to  a  formula  as 
follows: 

Br.6;  D.8-17;A.  12;  C.  1-12.2 ;  V.  1^ ;  P.  14. 

The  membranous  appendage  of  the  posterior  mar^  of  the  anus  is 
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here  only  in  a  radimentary  state,  but  the  portion  of  Hoia  orifice  is  the 
same  as  in  the  preceding  species,  and  this  fact  excludes,  a  priori,  the 
idea  of  an  approach  to  the  (7.  cognatui  of  Richardson.  Farther, 
oar  species  has  onl j  four  rajs  in  the  ventrab  and  twelre  in  the 
anal. 

The  ground  is  of  a  yellow  olire  color  with  Uack  spots,  llhe 
lower  side  of  the  head  and  body  and  the  lower  half  of  the  sides  are 
yellowish  white.  The  fins  have  the  color  of  the  re^on  of  the  bo^ 
to  which  they  correspcmd.  The  ventrals  and  anal  are  of  one  cotor, 
the  others  are  barred  or  simply  spotted  m  transverse  rows. 

This  species  is  not  without  some  analogy  to  that  of  Penns^ 
vania.  Ilie  comparison  which  I  have  been  enabled  to  make  with  it 
by  means  of  specimens,  for  which  I  am  under  obligation  to  Professor 
Baird,  has  shown  me  difierences  which  I  consider  as  specific. 

Found  in  various  localities  along  the  eastern  shores  of  Laks 
Superior.  Prof.  James  Hall  has  also  sent  me  specimens  collected 
by  him  on  the  southern  shores  of  the  same  lake. 

BoLBOSOMA,  Dekay. 

This  genus  has  been  instituted  by  Dr.  Dekay  for  a  small  fresh- 
water fish  of  the  State  of  New  Tork.  He  placed  it  in  the  family  of 
Percoids,  whence  we  withdraw  it,  to  associate  it  to  the  Etheosto- 
mata,  which  should  constitute  a  distinct  group  among  the  Cottoids, 
and  the  Gasteroetei  another  near  them.  The  zoological  characters 
of  this  genus  may  be  formulated  in  the  following  manner :  The  form 
of  the  body  is  that  of  a  dart ;  the  head  is  very  short,  rounded  like  an 
arc  of  a  circle,  below  which  the  mouth,  genendly  small  and  sli^tiy 
protractile,  opens  horizontally ;  the  upper  jaw  sloping  over  the  lower. 
The  neck  and  the  sides  of  the  skull  compressed.  The  opercular 
apparatus  and  the  cheeks  covered  with  scales. 

The  species  known  to  me  are :  the  Boleowma  teneUcAum  Dekay, 
the  B.  maeulatum  of  Lake  Superior,  the  JEtheo$toma  Olmstedi  of 
Pennsylvania  and  the  Northern  States,  which  belongs  to  this  genus 
and  not  to  Etheostoma  proper,  and  a  species  from  South  CaioUna 
which  I  have  called  JBoleo9ama  tmue. 
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BOLBOaOMA    MACULATUM,  AgaBB. 

Plate  rV.,  fig.  8. 

The  general  form  of  this  species  is  slender.  The  largest  specimens 
which  we  haye  studied  measured  two  and  three-eighths  inches  in  their 
whole  length.  The  occiput  and  the  anterior  re^on  of  the  body,  before 
the  first  dorsal  fin,  are  sensibly  depressed.  The  space  which  the 
dorsal  fins  occnpy  forms  a  sHghtly  convex  fine,  sloping  backwards 
and  rising  again  behind  the  posterior  margin  of  the  soft  dorsal  and 
before  the  ori^  of  the  caudal.  The  ventral  line  is  almost  straight ; 
it  becomes  convex  beneath  the  tail  in  the  same  proportion  as  that  of 
the  back  is  concave.  K  we  add  to  that  a  ^adual  compression  of 
the  ades  from  the  firont  backwards,  we  shall  have  for  the  whole  body 
an  oval  form,  whichsoever  be  the  regjion  upon  which  we  make  a 
tnoBverse  section.  We  shall  remark  only  a  gradual  decrease  of  the 
oval  from  the  head  towards  the  tul. 

The  head  is  short  and  thick ;  it  forms  just  the  fifth  part  of  the 
whole  length,  measured  from  the  end  of  the  snout,  to  the  posterior 
margin  of  the  operculum.  The  snout  grows  rounded  under  the  form 
of  an  arc  of  a  circle,  beneath  which  the  upper  jaw  is  fixed  horizon- 
tally. It  is  about  semi-elliptical  and  slopes  over  the  lower  jaw  on 
its  whole  circumference.  The  latter,  by  the  third  part  more 
narrow  towards  its  symphysis  than  at  the  origin  of  its  two 
branches,  appears  under  the  form  of  an  acute  angle  whose  summit 
would  be  rounded.  The  mouth  is  small  and  surrounded  with  a 
lip,  continuous,  rounded  and  uniform  on  its  whole  circumference. 
Card-like  teeth,  excessively  small,  visible  only  with  the  magnify- 
ing glass,  occupy  the  margin  of  the  jaws.  The  vomer  also  has 
teeth,  but  sensibly  larger.  Upon  the  pharyngeal  bones  they  become 
again  as  slender  as  upon  the  jaws.  The  eyes  are  large,  almost  circular, 
ooe-eightfa  of  an  inch  in  diameter,  situated  at  the  upper  margin  of  the 
skull,  above  whi<^  they  make  a  regular  projection.  The  distance  which 
separates  them  from  the  end  of  the  rostrum  is  not  quite  equal  to  their 
diameter.  The  nostrils  open  in  two  orifices,  both  nearer  to  the  orbits 
than  to  tiie  end  of  the  rostrum  ;  the  upper  orifice  is  twice  as  large 
m  the  lower ;  tliis  latter  is  nearest  the  eye.    The  cheeks  are  very 
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pr:'3iiiieQt  and  covered  with  rerj  tfun  scales,  wbich  are  hidden  in 
the  skin.  Thoae  9mmng  the  operedar  appwalns  are  hirger  and 
Bore  OMi^^icu^iQS.  The  opercular  bones  are  generally  smooth ;  the 
pre>.>:«^rcu]am  b  rounded;  the  opercolom  is  triangolar,  with  its 
snzi^:  turned  towards  die  tail,  and  terminaled  bj  two  procesBes, 
of  «L:ch  3Qe  is  a  citaneoiis,  tfaread-fike  expansion,  the  other  a  direot 
e(mdnxiti*>n  of  the  bone.  The  snbopereulam  is  of  an  irregalar  elbptir 
cal  tjtziL,  extending  along  the  whole  lower  mar^pn  of  the  opercolom. 
The  in:eropercolam  is  a  quite  smaD  triangolar  plate,  lost  betweeo 
the  b-.»ne3  abore  naoKd,  which  constitote  the  <^)ercolar  a^)araln8. 
The  br^mchiostegal  raya,  as  mial,  six  in  nomber,  are  slender  snd 
dimiiash  in  len^  OQ  the  ade  of  the  isthmos  between  the  bonis  of 
the  hToid  bone. 

The  anus  is  sottU  and  a  little  nearer  to  the  head  <han  to  thi 
teiL 

The  fiisi  dorsal,  of  a  roan&h  fotm,  is  generally  separated  firom  tha 
secotid ;  sometunes,  howcT^ ,  a  small  veiy  low  membrane  unites  the 
hinder  mar^  of  the  one  to  the  anterior  mar|pn  of  the  other.    It 
is  oxnposed  of  nine  or  ten  spinous  rays ;  the  longest  occupy  thi 
cen;re  of  the  fin ;  diey  measure  nearly  fiTOsixteentbs  of  an  inch ; 
die  first  has  only  the  half  of  thishei^t;  the  two  last,  which  are  still 
dionety  incline  rery  much  on  the  back*    Hie  sec(md  dorsal,  a  Uttile 
higher  than  the  first,  is  equilateral,  baring  its  upper  mar^  almost 
straight,  and  its  posterior  margpi  half  the  hei^t  of  the  anterior  nuv* 
g^,  where  the  largest  rays  are ;  they  are  twelTO  in  number,  all  bifur- 
cated, and  a  few  trifurcated.    Its  insertion  measures  about  half 
an  inch.    The  caudal  is  inserted  on  a  sli^tly  diUted  pedicle 
of  the  tail ;  the  uj^^er  and  lower  margins,  afanost  straight,  di^eiga 
a  little  on  their  extent ;  the  posterior  margqi  is  truncated  almost  in 
a  straight  line  ;  there  are  scTenteen  rays,  divided  from  the  first  third 
part  of  their  length,  which  is  three-^^ths  of  an  inch ;  on  the  upper 
margin  we  count  ax,  and  on  the  lower  five  rudiments  of  rays ;  the 
two  following  on  the  two  wMrffm  remain  alwi^  below  die  dimensioos 
of  the  others,  nor  do  they  bifurcate,  thou^  they  be  distinctly 
articulated  transreraely.    The  anal  is  opposite  the  second  dorsal, 
it  is  less  elcTUted,  equilateral,  but  its  outer  mar;^  is  rounded ;  the 
n^TS,  eleven  in  number^  bifurcate  beyond  their  middle ;  the  n^  ^ 
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the  antericff  mar^  remains  very  short  and  simple.  The  ventralB 
are  inserted  a  little  behind  the  pectorals ;  they  are  five-eizteenilia 
of  an  inch  long ;  their  form  is  lanceolate,  narrow  at  the  base  and 
pointed  at  die  extremity ;  of  the  ox  rays  which  compose  it,  that  of 
the  outer  mar^n  is  ample,  the  two  central  ones  are  the  longest  and 
about  equal.  The  pectorals  are  the  longest  of  all  the  fins ;  their 
posterior  extremity  exceeds  somewhat  the  ventrals.  Their  base, 
which  measures  one-tenth  of  an  inch,  forms  the  fourth  part  of  their 
length.  The  rays  are  twelve ;  the  central  ones  are  the  most  elon<- 
gated ;  they  diminish  regularly  to  each  side,  giving  thus  to  the  whole 
of  the  fin  the  form  of  an  oval  elongated  at  both  ends. 

Br.  6 ;  D.  IX-12  ;  C.  6-17.5  ;  A.  11;  V- 1.  5;  P.  12. 

The  posterior  margin  of  the  scales  is  semi-circular  and  finely  pec- 
tinated. The  lateral  line  is  ooncave,  and  median  on  the  tail ;  it  rises 
perceptibly  as  it  approaches  the  head.  The  back  and  two-thirds  of 
the  sides  are  spotted  irregularly  with  black ;  excepting  a  row  of 
k^er  spots,  extendii^  firom  tiie  posterior  margm  of  the  opercular 
apparatus  to  the  pedicle  of  the  caudal.  Below  tins  band,  and  as  &r 
as  the  under  ade  of  the  body,  it  has  a  uniform  yellowish  tint.  The 
dorsal  and  caudal  fins,  as  well  as  the  base  of  the  pectorals,  are 
barred  transversely  with  black;  the  others  have  the  tint  of  the  belly. 

This  species  was  first  observed  at  Fort  William ;  a  large  number 
of  specimens  were  also  collected  at  the  Pic. 

PiLBOMA,  Dekay. 

The  revision  we  have  made  of  the  species  arranged  in  the  genus 
Etheoetoma  by  authors,  has  shown  the  necessity  of  subdividing 
this  group  into  several  smaller  genera,  for  two  of  which  we  have 
retained  names  proposed  by  Dr.  Dekay,  though  he  does  not  seem  to 
have  been  aware  that  his  species  belonged  to  Rafinesque's  old  genus 
Btheattama.  Not  being  able  to  ^ve  at  this  time  a  detailed  review 
of  this  diviuon  without  further  materials  which  have  no  reference  to 
the  fishes  of  Lake  Superior,  I  shall  limit  myself  to  indicating  the 
general  characters  of  the  genus  to  which  I  refer  the  species  described 
below. 

The  body  is  dender,  fuaform,  compressed.     The  head  is  oonical^ 
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tnincated,  terminated  by  a  kind  of  hog*B  snout,  which  perceptibly 
exceeds  the  lower  jaw,  without,  however,  doping  orer  it.  The  mouth, 
rery  slightly  protractile,  moderately  opened,  resembles  an  oUique  arc 
of  a  circle,  and  opens  at  the  end  of  the  snout.  The  opercular 
apparatus  and  the  cheeks  are  covered  with  scales. 

Besides  the  species  here  described,  £theo9toma  CaprodeM  Baf., 
and  Pileoma  Bemrfa^daJtum  Dekay  must  rank  in  this  genus. 

PiLBOMA  ZEBBA,  AgSSS. 

This  species  is  very  near  the  Etheostoma  Caprodes  Baf.  (PiZs- 
oma  Caprodes  Ag.)  from  which  it  differs  only  in  a  few  peculiari- 
ties of  the  structure  of  the  opercular  apparatus,  in  the  direction  of 
the  lateral  Hne,  and  in  the  proportional  size  of  the  eyes.  PUeoma 
CajrodM  attains  larger  dimensions  than  our  P.  zdra^  the  largest 
specimenB  wUch  we  have  had  at  our  disposed,  measuring  only  about 
seven  inches.  Our  species  is  figured  Plate  4,  figure  4,  under  the 
name  of  EOtM^^mML  zebra. 

The  general  form  of  the  spedes  under  connderation  is  elegant 
and  regular.  The  upper  outline  of  the  body  describes  a  slight  curve, 
rising  highest  at  the  middle  of  the  first  dorsal;  it  curves  more 
abruptly  on  the  head  than  on  the  side  of  the  tail,  where  it  becomes 
a  little  concave  on  the  space  contained  between  the  hinder  nuu^ 
of  the  second  dorsal  and  the  insertion  of  the  caudal.  The  abdo- 
men is  less  convex  than  the  back ;  from  the  insertion  of  the  anal,  the 
outline  rises  and  becomes  slightly  convex  beyond  this  fin.  The  great- 
est hei^t  perpendicularly  above  the  first  dorsal  is  three-eighths  of  an 
inch.  The  greatest  thickness,  which  corresponds  to  the  same  re^on, 
amounts  to  about  two-thirds  of  the  height.  These  proportions  of  the 
height  and  breadth  are  muntained  uniformly  along  the  whole  body, 
firom  which  a  regularly  compressed  form,  from  the  head  to  the  tail, 
results.  The  head  is  conical,  more  pointed  than  in  the  other  species 
of  the  genus,  and  forms  the  fourth  part  of  the  length  of  the  body. 
The  surface  of  the  head  is  smooth.  The  eyes  are  large  and  8ubcb«- 
oular,  one-seventh  of  an  inch  in  diameter,  and  situated  at  the  upper 
margin ;  the  distance  between  them  exceeds  their  diameter.  Hie 
openings  of  the  nostrilB  are  two  on  each  side,  placed  one  before  the 
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otibor,  at  the  extrenuties  of  a  small  furrow,  arched  outwards.  The 
posterior  is  the  smallest,  and  occupies  the  upper  and  anterior  margin 
of  the  eje ;  the  second  is  placed  nearer  to  the  snout  than  to  the  eje 
itoelf. 

The  scales  which  corer  the  opercular  apparatus  are  excessively 
thin,  and  allow  the  form  and  outlines  of  die  different  bones  to  be 
distinctlj  seen,  the  surface  of  which  presents  the  same  mlver^^olored 
reflection  as  the  bare  space  before  the  pectorals,  which  extends  also 
beneath  the  head.  The  ascending  branch  of  the  preoperculum  is 
almost  straight  at  its  hinder  mar^,  which  is  thinned ;  the  lower 
angle  is  rounded.  The  operculum  has  the  form  of  a  slightly  obtuse 
triangle ;  the  upper  angle*  is  armed  with  a  point ;  the  margin 
forming  the  hypothenuse  is  slightly  concave  or  undulated.  Hie 
suboperculum  is  proportionally  large ;  a  membranous  expansion,  in 
which  the  point  of  the  operculum  loses  itself,  terminates  its  upper 
extremity ;  its  lower  extremity  extends  before  the  operculum  in  the 
form  of  a  small  hook ;  the  bone  itself,  like  the  operculum,  is  rounded 
in  the  form  of  a  stretched  and  undulated  circle,  on  its  circumference. 
The  interoperculum  is  very  small.  The  cheeks  make  no  projection. 
The  branchiostegal  rays,  six  in  number,  are  bent  and  flattened. 
The  anus  is  nearer  to  die  tail  than  to  the  head.  The  lateral  line  is 
direct  from  the  centre  of  the  caudal  to  the  head ;  beyond  the  anal 
it  approaches  nearer  the  back  than  the  belly.  The  scales  are  of 
middle  size ;  the  denticulations  of  their  posterior  mar^  are  only 
vimble  with  the  magnifying  glass. 

Both  dorsal  fins  are  distinct  and  separated  from  each  other.  The 
first  begins  at  three-fourths  of  an  inch  from  the  end  of  the  snout ;  its 
insertion  is  equal  to  this  distance ;  its  greatest  height,  which  is  at  the 
anterior  third,  is  about  one-fourth  of  an  inch,  and  diminishes  gradually 
towards  its  posterior  mar^n.  The  second  dorsal  is  higher  than  the 
first,  and  has  a  basis  of  less  than  half  an  inch  ;  it  is  composed  of 
fifteen  bifurcated  rays  ;  its  anterior  and  posterior  mar^ns  are  equi- 
lateral ;  its  upper  margin  slopes  from  before  backwards,  its  greatest 
height  being  at  the  anterior  margin.  The  caudal  has  seventeen  well 
developed  rays — that  is  to  say — articulated  and  bifurcated;  and 
eight  or  mne  undivided  rudiments  on  each  of  its  sides ;  its  pos- 
terior mar^  forms  a  slight  crescent ;  its  upper  and  lower  mar^ns 
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«re  straight.  The  aaterior  mar;^  d  the  anal  is  opponte  to  tibat  of 
tiie  second  donal,  but  its  insertioD  is  an  ei^Ui  of  an  inch  less,  and 
it  is  at  least  as  hi^,  if  not  hi^ier ;  its  ternunal  mar^  is  more 
convex ;  the  greatest  rajs  occupy  the  anterior  tiiird  part ;  the  first 
is  undivided ;  the  anterior  mar^  is  rounded,  the  posterior  short 
and  strai^t ;  here  are  twelve  rays.  The  ventrals  have,  as  usual, 
six  rays,  the  first  undivided ;  their  insertion  is  a  fitHe  behind  the 
pectorals ;  their  length  exceeds  three-ei^ths  of  an  inch ;  they  are 
eloDgated  and  terminated  in  a  point,  which  exceeds  the  posterior 
extremity  of  the  pectorals.  These  latter  are  somewhat  longer  than 
the  ventrals,  and  are  composed  of  fourteen  rays,  the  longest  dT  which 
occupy  the  centre.  The  base  of  these  fins  measures  an  ei^th  of 
an  inch.  When  expanded,  the  rays  arrange  themselves  in  the  fixm 
of  a  fitn,  with  a  regulariy  rounded  circumference. 

Br.  6 ;  D.  XIV-16 ;  C.  9-17.9;  A.  12 ;  V.  I.  6 ;  P.  14. 

The  body  is  barred  with  black  transverse  bands,  extending  fiitxa 
the  back  towards  the  ades.  They  are  alternately  longer  and  shorter. 
None  are  found  on  the  last  third  of  the  ades,  which  has  the  color  of 
the  abdomen  and  the  lower  part  of  the  head.  The  fins  partake  of 
the  color  of  the  re^on  of  the  body  to  which  they  belong.  Abore, 
the  head  is  finely  dotted  with  black. 

The  few  individuals  of  this  spedes  which  we  have  procured  wero 
dm^t  at  the  Pic. 

Gasterosteus  nbbulosus,  Agass. 

Plate  IV.,  fig.  4. 

The  detemunation  of  this  species  has  caused  us  much  trouble, 
firom  its  great  resemblance  to  Q-tut  occidentaUs  Cuv.,  (7.  ooneiMm 
Bichards.,  and  even  to  (7.  pungUius  of  Europe,  with  which  the 
preceding  species  are  compared  in  the  descriptions  of  authors. 
Another  difSculty  occurred  to  us,  and  rendered  the  synonymy  of  (7* 
oecidentaUi  Cuv.  very  complicated,  jfrom  Dekay  having  referred  to 
tlus  fish  an  analogous  species  of  the  State  of  New  York,  which  diffeis 
firom  it ;  the  same  which  we  find  again  in  Massachusetts,  and  which 
Dr.  Storer  identifies  with  (7.  pimgUim  L.    After  a  minute  0001- 
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pftriaon,  we  hare  asoertai&ed  that  the  species  of  Lake  Superior, 
irhich  we  here  desoribe,  is  a  species  distinct  from  all  others ; 
that  (7.  oeeidmtaiis  Dekay,  and  0-.  pungidus  Storer,  are  the  same 
species,  differing,  howerer,  from  the  G,  oeddmtalis  Guv.  This  lat- 
ter will  preserve  the  name  which  Cuvier  gave  to  it,  and  the  species 
ef  New  York  and  Massachusetts  will  be  designated  under  the  name 
cf  Gh.  Dekcyi. 

This  is  not  the  place  to  enter  into  minute  details,  by  means  of 
which  to  cUstinguish  the  species.  We  shall  soon  treat  of  them  in  a 
monograph  of  all  the  speoiee  of  Nortti  America,  limiting  ourselves 
at  present  to  describing*  the  one  collected  about  the  Sault  of  St. 
Mary. 

The  body  is  subcylindrical  or  compressed,  growing  thinner  from 
tiie  insertion  of  the  dorsal  and  anal  fins  towards  the  tail,  which  be* 
oomes  yery  tibin  and  slender,  widening  at  the  tip  for  the  insertion  of 
tiie  caudal.  It  is  firom  two  inches  to  two  inches  and  one  half 
long  in  adult  specimens ;  its  greatest  height  is  at  the  pectorals,  and 
la  contained  ox  times  in  the  length.  The  outlines  of  the  back  and 
beDy  are  sli^tly  convex ;  the  former  from  behind  the  occiput  to  the 
posterior  mar]^  of  tiie  dorsal  fin,  where  it  descends  somewhat ;  the 
latter  from  the  lower  end  of  the  snout  to  the  posterior  margin  of  the 
anal,  being  depressed  on  the  tail.  The  head,  ftt>m  the  end  of  the 
anout  to  the  posterior  margin  of  the  operculum,  is  the  fourth  part  of 
tiie  length,  and  to  the  occipital  carina  one-fifth.  The  head  is  sub* 
ocMiical,  generally  pointed  forwards ;  the  lower  jaw,  which  somewhal 
exceeds  the  upper  in  the  protraction,  fi>rms  an  angle,  reentering 
in  the  retraction.  He  teeth  are  minute  ;  the  fissure  of  the  jaws  con- 
sideiable.  The  eyes,  proportionally  large,  have  a  diameter  of  nearly 
three-sixteenths  of  an  inch  ;  the  distance  which  separates  their  ante- 
rior mar^  from  the  end  of  the  snout  is  a  littie  longer  than  their  diam- 
eter. The  nostrils,  which  open  along  this  space,  are  very  near  the 
orbits. 

The  suborbital  bones,  only  two  in  number,  are  far  from  covering  the 
cheeks.  The  first  protects  the  anterior  margin  of  the  eyes  and  the 
lower  mar^n  of  the  nostrils,  leaving  a  bare  triangular  space  between 
H  and  tiie  second  suborbital,  situated  below  the  vertical  line  which 
would  pass  through  the  eyeball.    It  does  not  exceed  the  posterior 


wir.yin  of  die  Ofbha,  aod  torches  tlie  iveopereolni  oeljr  hj  ili 
lover  mar^n.  Tlie  resc  of  die  cheek,  becween  die  eje  tad  the  pi» 
openrilam,  remaiDB  conplecel  v  bare.  Tbej  are  findy  grviiilaled, 
widioat  spines  or  (kniifrqlarifi^j  dioa^  dieir  ooler  eireuinfeTeiioe 
preaenU  a  few  uxcbes.  The  preopetciiliim  bordeis  die  poeterior 
and  lower  laar^na  of  die  cheek  in  die  form  of  an  obtuse  an^e, 
£Iated  oo  die  gmmmt,  and  narrow  at  its  margins.  Tlie  operculum 
is  triangqlar  with  slig^dr  eoncare  sides,  &e  posterior  mari^n  roond- 
ed,  and  the  sor&ce  radiatelj  striated.  Hie  sobopercolom  fi>mis  an 
acate  an^e ;  its  anterior  braneh  is  conrex  on  die  side  of  the  oper- 
eolnm,  and  concave  on  the  side  of  die  intenqiercnlmn,  which  has 
die  fi>nn  of  a  smaD  sabreciangolar  triangle. 

There  are  about  diree  equal  branehiostegal  rajs.     The  branchial 
fisBore  itself  is  well  proportioned.    The  sopraacapolar  and  scapular 
bones  are  not  risible  extemaDy ;  diey  attach  the  hnmeral  to  the  skull. 
The  upper  extremity  of  the  humeral  formsasmall  triangle,  widi  granu- 
lar sor&ce,  one  side  of  which  extends  above  die  base  of  the  pectoralSi 
dins  bounding,  at  the  upper  part,  the  large  smooth  space  which  sepsr 
rates  these  latter  from  the  branchial  opening.      This  smooth  space  is 
bordered  on  its  lower  drcumference  by  the  narrow  prdongation  of 
the  cubitus  on  each  side,  which,  at  the  lower  part  of  the  body,  forms 
a  triangle,  whose  summit  advances  like  the  point  of  a  gothic  arch  in  die 
isthmus  near  to  the  branchial  fissure.    The  sides  extend  parallel  ii 
&r  as  the  ossa  innominata,  without  uniting  widi  them.     They  tb« 
drciunscribe  a  bare  triangular  space  in  the  enclosure  of  the  arch, 
which  embraces  not  quite  half  of  the  space,  it  being  a  parallelogFsm 
for  the  rest  of  its  extent.    The  shield  under  the  belly  formed  by  the 
ossa  innominata  is  triangular,  and  the  basis  tamed  forwards  is  stri 
ated  transversely  at  the  outer  margin,  from  which  is  cut  a  segment 
of  a  circle,  which  is  sometimes  obtusely  triangular  where  the  ban 
space  disappears,  which  the  branches  of  the  cubitus  circumscribe,  as 
we  have  just  mentioned.     The  hinder  point  of  the  triangle  is  obtuse, 
and  terminates  at  some  distance  from  die  anus.     The  ventral  spine 
does  not  quite  reach  the  extremity  of  the  triangle.     The  ascending 
branch  of  the  ossa  innominata  rises  at  a  small  distance  from  the  pec- 
torals, inclining  backwards.     It  is  somewhat  more  dilated  at  its  sum* 
mit  than  at  its  ori^n,  forming  thus  an  elongated  isosceles  triang^ 
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striated  at  its  snrfibce.    The  aaus  is  otuated  a  little  behind  the 
middle  of  the  length. 

There  are  generallj  nine  spines  on  the  back  ;  a  mngle  instance  of 
tt^t  has  occurred  from  among  a  hundred  individuals  submitted  to  our 
CTamination ;  none  contained  ten.  A  small  triangular  and  very  low 
membrane  extends  from  the  inferior  third  and  inner  part  of  each  of 
them,  to  rejoin  the  back.  These  spines,  of  an  average  height  of  a  tenth 
<^  an  inch,  are  thin  and  bent  somewhat  backwards ;  the  last^  which  is 
bent  a  litde  more  than  t)ie  others,  is  always  independent  of  the  soft 
dorsal.  This  latter  is  generally  composed  of  ten,  sometimes  eleven, 
soft  rays,  upon  a  base  of  about  two-fifths  of  an  inch  ;  all  are  bifurca- 
ted, as  is  the  case  wi&  the  other  fins  for  three*fifths  of  their  length ; 
at  the  anterior  margin  the  rays  are  almost  one-fifth  of  an  inch  in 
hmght,  whilst  on  the  posterior  margin  they  are  confounded  with  the 
Sne  of  the  back,  which  gives  to  this  fin  the  form  of  a  triangle.  The 
anal,  which  is  exactly  opposite  to  it,  has  somewhat  the  same  form,  with 
a  somewhat  shorter  base,  which  recedes  a  little  at  its  anterior  margin  ; 
it  conttuns  nine  rays,  and  in  a  few  exceptional  cases  eight ;  it  is  some- 
what lower  than  the  dorsal.  The  caudal  is  rounded,  rather  concave 
on  its  posterior  mar^n  ;  there  are  constantly  twelve  bifurcated 
rays,  (mx  in  each  lobe,)  and  four  rudimentary  ones  at  the  upper 
margin,  and  as  many  at  llie  lower ;  the  inner  one  has  twice  the 
lengtii  of  the  three  others ;  the  largest  rays  are  about  one-fifth  of 
an  inch  in  length.  The  bare  space  of  the  upper  and  lower  margins 
of  the  tail,  which  separates  the  caudal  from  the  termination  of  the 
dorsal  and  anal,  varies  between  one-third  and  two-fifths  of  an  inch. 
Ike  pectorals  are  sometimes  as  much  as  three-tenths  of  an  inch  long ; 
they  are  composed  of  ten  neariy  equal  rays ;  their  form  is  oval, 
narrowed  towards  ike  base.  The  ventrals  are,  as  in  most  species, 
reduced  to  a  s^nnous  ray,  inserted  on  the  ossa  innominata,  with  a 
small  membrane  firom  the  axilla,  at  the  centre  of  which  a  small  sim- 
ple ray  is  observed.  The  spinous  ray  is  here  very  elongated,  since 
it  nearly  reaches  the  posterior  extremity  of  the  ventral  cuirass, 
against  which  it  leans  when  at  rest.  It  is  about  one-sixth  of  an  inch 
kmg,  slightly  curved  within,  excavated  at  the  inner  side  of  its  base, 
ioleated  on  its  outer  surface,  thin  like  those  of  the  back,  and  with  the 
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!•.  IX-l'/;  A.  9 :  C  4. 12-4;  P.  10;  V.  L  1. 
Titc  *»>ir.  W^ies  tiie  bones  of  die  bcDj,  is  eomplei^bare  and 
TrrT^Itd  wri  scaks.    Ob  tke  adcB  of  tfie  tiil  we  reuaaA  %  smaD 
rz^  vil:"!  exie:*i5  firom  Ike  biafci   tfuri  of  tibe   donal  and 

aftai  £3S  ti>  d>e  bi»i  of  die  endd.     TUi  earina  m  fcrmed  bj 

KiiZ  S:cT  pieces,  vr«xi  viach  liae  flBil  depreand  book-like  points. 

Tbe  aten!  Eoe  «  ocKidnned  fima  die  aotefior  extrenutj  of  ths 

€MnA  to  tbe  occTTct.  f  iviovm^  Ike  bad[4Kne. 

Ti25  «T€cie8 has  been  f .•vnd in abndaBee  at  die Fk.    WbenaKve, 

SB  Ci:-«or  i$  of  an  oGre  brown  abore,  aotdad  witb  Uackiah  broim  and 

aErerr  vbite  bekrv. 

Gj^smosnrs  neMMCS^  Ag^. 

Fbie  lY.,  fig.  1. 

Tbk  species  is  Teij  infisiior  to  die  G.  amcinmui  in  ils  rise,  so  Aat 
m  b^re  in  it,  and  not  in  dus  bitter,  die  troe  jiffoj  of  tbe  genua. 
Its  lengdi  does  not  attain  deTen<izteendiB  of  an  ineb.  He  bead, 
measored  firaoi  ita  antmur  extrenntj  to  die  posteiior  mar;^  of  Aa 
Of  ierenhnn,  bas  %  Etde  moie  dian  one^boidi  of  it  Its  bei^t  Tsriei 
between  on^ecYendi  and  on»ei^kdi  of  an  incb,  and  remains  neariy 
die  same  from  tbe  n^pe  of  die  nedc  tolbeantenwfoordiof  tbedoieaL 
The  ejes  are  proportianaDy  laige ;  tbe  nostrib,  atoftied  at  tbeapper 
mar^  of  die  orints,  ocenpy  tbe  middle  of  tbe  space  between  ihk 
latter  and  die  end  of  die  snoot  The  bead  is  somewbnt  akping. 
Tbe  corre  of  die  back,  rerj  dliptical  on  its  middle,  descends  abnipdy 
townrds  tbe  taO  about  die  insertion  of  tbe  soft  donal ;  tbat  of  ^ 
bellv  is  sGghdy  oonrex,  and  ascends  also  very  abnipdy,  to  form,  in 
eonjonction  widi  tbat  of  tbe  back,  a  narrow  oontraodon  on  die  nnddh 
of  the  pedoncle  of  die  tail,  which  is  remarkablj  short,  meaaofisg 
scarcely  one-eigbih  of  an  inch  from  die  posterior  marg^i  of  tiM 
dorsal  and  anal  fins  to  tbe  <mgin  of  tbe  candal.  The  anus  is  phc^ 
scTen-dxteendis  of  an  inch  from  die  bead.  Tbe  body  is  completely 
bare  ;  the  bones  of  the  head  are  smooth;  the  opercular  apparatos 
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hidden  imder  the  sldn ;  the  whole  dotted  with  blaek.  The  space 
between  the  pectoral  fins  and  the  branchial  opening  is  sensiblj 
reduced,  and  covered  by  the  skin,  the  aspect  of  which  is  the  same 
as  on  the  rest  <^  the  body.  The  thoracic  arch  is  not  visible ;  we 
have  also  scarcely  found  traces  of  the  cuirass  formed  by  the  ascend* 
ing  branch  of  the  innominated  Ixmes,  and  about  the  basis  of  the 
ventral  sfunes,  which  are  perceived  only  with  the  magnifying  glass, 
under  the  form  of  very  small  hooks. 

It  was  difficult  to  count  the  exact  number  of  the  rays  of  the  fins, 
as  they  are  very  thin  and  slender.  We  have,  however,  recognized  the 
existence  of  at  least  six  dorsal  spines ;  the  last  of  which  is  well  do  vet 
oped,  and  has  a  small  membrane  at  its  posterior  margin,  arising 
from  the  summit  of  the  spine  to  unite  the  basis  of  the  soft  dorsaL 
This  latter  seems  to  have  seven  rays,  composmg  a  triangular  fin,  whose 
posterior  angle  rests  on  the  tsil.  The  anal  has  the  same  form, 
but  is  somewhat  smaller,  opposite  to  the  dorsal,  and  provided  with 
six  rays.  The  caudal  is  short,  rounded,  and  has  twelve  rays,  perhaps 
even  fourteen,  for  the  two  exterior  ones  appeared  to  us  almost  twice 
as  thick  as  the  others.  The  pectorals  are  pointed,  and  have  eight 
rays  of  an  extreme  thinness.  As  for  the  ventrals,  as  we  have  seen 
above,  they  are  only  visible  with  the  magnifying  glass,  and  all  we 
have  been  enabled  to  do  was  to  satisfy  ourselves  of  the  presence  of 
the  spinous  ray  common  to  all  species. 

Three  individuals  of  this  species  were  found  at  Michii^cotin.  Two 
from  among  them  are  only  one*quarter  of  an  inch  l<»ig. 

EsociDA,  (^The  PickereU.) 

The  fiimfly  of  pickerels  is  perhaps  the  least  understood  of  any  in 
the  whole  class.  From  the  characters  assigned  to  it  by  Cuvier,  it 
contains  a  variety  of  fishes,  which  can  scarcely  belong  to  one  and  the 
same  natural  group,  and  indeed  more  recent  investigators,  as,  for 
instance,  Joh.  MuUer,  have  divided  the  Esoces  of  Cuvier  into  two 
families,  on  the  ground  of  the  pseudo-branchiae ;  so  that  we  have 
now  the  families  of  Scomberesocee  in  addition  to  the  true  Esoces. 
Several  isolated  genera  formerly  referred  also  to  the  fiimily  of  the 
Esoces,  have  either  been  removed  to  other  natural  groups,  or  become 
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ihe  types  of  Atinet  fiynifies  tar  ihematire^  as  Lepidosteos  and 
Potyplentt. 

No  species  of  Scombereaoz  are  fbmid  in  Lake  Sapeiior,  nor  in 
attj  of  die  lower  lakes,  aMMm^  thej  oocur  in  tbe  Atlantic  rivers  of 
diese  ladtndes,  vliere  BeUme  tmne&ia  is  not  oncommon,  and  widi  it 
8eomhert»>z  Stareru  Widioat  Ascosaing  fivr  the  present  tiie  nata> 
111  relations  of  the  Esoces  and  Soomberesooes,  I  cannot  bnt  think 
that  the  Scomberesoces  are  an  aberrant  type  of  the  great  fiunilj  of 
Scombridse,  with  abdonunal  rentrab  and  some  other  pecniiarites. 

The  tnie  Esoces,  as  eireomseribed  by  Job.  MtUler,  are  very  few ; 
indeed  his  family  contains  litde  ebe  than  the  tnie  genus  Esoz,  fishes 
which  are  aO  inhabitants  of  the  firesh  waters,  and  occur  chiefly  in  the 
temperate  zone ;  their  stmctnral  peculiarities  are  such  that  it  is  diffi- 
eolt  to  ondeistand  their  true  affinities ;  their  cylindrical,  elongated 
torn  indicate  a  low  position  among  abdonunales,  as  does  also  tiie 
composition  of  their  mouth,  the  maxillary  being  entirely  deprived  of 
teeth,  while  the  palatal  bones  contain  a  powerful  armature;  the 
eonnection  of  the  intermaxillaries  and  maxillaries  in  one  arch  places 
them  however  in  the  vicinity  of  the  Salmonidae.  The  skeleton,  and 
especially  the  skull,  is  remarkably  soft  in  these  fishes. 

North  America  seems  to  be  the  proper  fatheriand  of  the  genus 
Esox,  its  species  being  numerous  aQ  over  this  continent,  from  the 
great  northern  lakes,  through  all  the  rivers  and  lakes  of  the  east  and 
west,  and  as  fiir  south  even  as  Florida.  In  North  America,  there- 
fore, a  deeper  study  of  this  fiiimily  becomes  alone  posable,  in  relation 
both  to  the  knowledge  of  species  and  their  affinities  with  the  other 
fiumlies  of  the  class. 

The  species  are  certainly  more  numerous  than  the  American  an- 
thors  who  have  written  on  the  pipkerels  have  recognised ;  and  if  we 
had  for  examination  specimens  from  all  localities  of  this  continent,  ws 
might  now  publish  the  result  of  our  observations  on  this  fionily.  Bat, 
unwilling  to  introduce  in  our  science  unconnected  observations,  espe- 
cially on  a  difficult  and  controverted  subject,  we  prefer  to  recur  at  a 
future  time  to  this  family.  We  shall  limit  ourselves  here  to  a  de> 
soription  of  the  species  collected  from  Lake  Superior.  But  its  bars 
description  would  be  without  interest,  did  we  not  compare  it  with  tha 
species  already  described  firom  the  region  of  the  lakes.    Two  species 
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Mpe  mentioned  by  Dr.  RicliardBon :  an  H$o»  Lueiu$  and  an  I!$o» 
Ator  LesiL  Now  the  species  of  Lake  Superior  is  not  the  Lueiu$ 
of  the  Fauna  Boreali-Amerioana,  as  we  might  infer  by  comparing  the 
descriptions.  In  regard  to  this,  we  could  entertain  no  doubt.  As 
for  the  Ikax  E$ior  of  Dr.  Richardson,  we  allow  that  we  have  doubts 
whether  or  not  the  author  of  the  Fauna  Boreali-Americana  had  the 
true  E90X  Ester  Lesu.,  or  perhaps  my  E90X  Bareu$y  from|Lake  Su* 
perior.  The  description  which  he  gives  of  it*  is  too  incomplete  to 
enable  us  to  recognise  it ;  the  more  so,  as  that  description  is  made 
with  reference  to  Edox  ImciuSj  which  is  found  to  be  quite  different. 
Only  two  characters  occur  which  may  be  considered  to  have  some 
▼alue  ;  but,  strange  to  say,  these  two  characters  are  found  united  in 
none  of  the  species  which  I  know.  I  mean,  first,  the  form  of  the 
scales,  which  are  as  high  as  they  are  long,  a  character  which  we 
find  in  the  true  E90X  Eitar  Lesu.  But,  again,  the  scales  would  be 
much  smaller  in  the  species  which  Dr.  Richardson  had  in  view. 
The  Eaox  EUar  Lesu.  is  the  species  which  has  the  least  number  of 
scales  on  the  cheeks  and  opercula ;  but  Dr.  Richardson  gives  for  his 
E.  Ettar  two  rows  of  scales,  which  descend  along  the  anterior  mar* 
ffn  of  the  operculum  until  they  attain  the  upper  angular  process  of 
the  snboperculum.  It  is  therefore  possible  that  the  species  referred 
to  E$ax  EitoT  by  Dr.  Richardson  was  neither  the  Eiox  Estar  Le- 
suenr,  nor  my  Ewz  JBarem^  but  a  species  distinct  firom  all  others, 
ae  the  small  size  of  its  scales  seems  to  indicate. 


Esox  BoBEUS,  Agass. 

When  marked  external  zoological  characters  are  wanting  m  a 
group,  on  account  of  its  uniformity,  it  becomes  necessary  to  resort 
to  another  series  of  facts.  When  the  object  is  to  find  the  place 
which  a  certain  {JBonily  occupies  in  its  order  or  in  its  class,  compara- 
tive embryology  and  palaBontology  wiU  often  answer  the  purpose  as 
completely  as  an  anatomical  investigation,  and  even  with  more  pre- 
dflion.  K,  on  the  contrary,  we  have  to  do  with  the  distinction  of 
q^ecies,  we  may  in  such  cases  have  recourse  to  comparative  anat- 

•  Fft VM  BowK-Aw^riiana,  f.  1ST. 
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•my.  In  tlM  present  instance,  we  hare  had  no  occasion  to  heotate. 
Having  seen  by  turns  the  general  form,  the  outlines  of  the  fins,  liie 
eater  detub  of  the  head,  and  the  color,  sometinies  varying  m  the 
same  species  to  a  great  extent,  and  at  others  preserving  a  monol- 
onous  uniformity,  we  have  taken  for  our  guide  the  struoture  of  the 
mouth,  and  particularly  that  of  the  palatal  bones  and  of  ttie  vomer, 
and  we  may  say,  that  whenever  we  have  had  series  of  specimens  at 
our  disposal,  the  general  traits  of  the  species  have  not  varied  sensi- 
bly. We  have  relied  still  more  c<mfidentiy  on  tiiis  method,  when, 
afier  comparing  the  buccal  apparatus,  we  have  seen  tiie  extreme 
variations  stop  in  these  limits. 

What  strikes  us,  especially  in  the  species  here  referred  to,  is  &e 
general  smallness  of  the  rows  of  palatal  and  vomeric  teeth.  None 
make  a  strong  projection  above  the  others.  The  surface  of  the 
palatals  has  a  very  uniform  appearance,  and  it  is  only  when  we  ex- 
amine them  closely,  that  we  perceive  that  the  teeth  of  the  inner  row 
alone  exceed  those  of  the  body  of  the  bone  in  sise  by  about  one-4hird, 
thou^  remumng  equal  among  themselves.  The  palatal  bones 
themselves  are  slightly  bent,  with  the  convexity  turned  inwards. 
Their  greatest  lengtii  is  one  and  a  half  inches,  their  greatest  breadth 
one-third  of  an  inch,  which  maintains  itself  on  tiie  anterior  two> 
thirds,  diminishing  sensibly  on  the  posterior  third,  the  exkemity  of 
which  terminates  in  an  oblique  line,  exten^ng  from  the  front  back- 
wards. The  anterior  margin  is  oblique  from  behind  forwards,  as  in 
most  species,  owing  to  the  curve  of  the  snout.  The  vomer,  includ- 
ing its  dilatation  and  the  narrow  band,  is  one  and  nine-sixteenths 
inches  long.  The  dilatation  is  of  a  triangular  form,  rounded  at  the 
anterior  margin,  and  slightly  concave  on  its  sides ;  its  centre  is 
depressed,  concave.  A  certsun  number  of  teeth,  larger  than  those 
of  the  centre,  occupy  its  circumference.  The  narrow  band  of  teeth 
upon  the  vomer  is  lanceolate,  and  terminates  in  an  acute  point  a  littie 
beyond  the  extremity  of  the  palatals.  We  barely  observe  a  con> 
traction  at  the  place  where  it  enlarges  at  its  anterior  part.  In  the 
centre  it  is  one-eighth  of  an  inch  broad.  The  teeth  which  covw 
its  surface  are  very  small.  The  intermaxillaries  do  not  measure 
five-eighths  of  an  inch ;  they  have  a  smgle  row  of  teeth  as  small  as 
those  of  the  vomeric  band.    The  same  ia  the  case  with  the  teeth  of  the 
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lower  jaw  m  with  thoee  of  the  palate.  The  largest,  ekaated  on  the 
posterior  two-thirds  of  the  nuudllary  branches,  are  nmform  among 
themselyes  and  regularly  spaced,  slender,  flattened,  and  their  acute 
pcunt  is  curved  either  backwards  or  inwards.  At  the  anterior  part, 
and  on  the  symphysis,  the  same  uniformity  essts ;  and  though  form- 
ing only  one  single  row,  they  are  grouped  in  pairs.  They  incline 
towards  the  interior  of  the  mouth,  and  are  more  conspicuous  than  on 
tbe  body  of  the  pslatal  bones. 

The  tongue  is  slightly  dilated,  laterally  rounded,  sub^runcated  al 
its  anterior  margin.  It  has  on  its  middle  two  contiguous  shields, 
covered  with  excessively  small,  card-like  teeth.  The  posterior,  d 
ellxpdcal  form,  is  six-eighths  of  an  inch  long,  and  one-fourth  of  an 
inch  broad.  The  anterior,  half  as  long,  terminates  in  a  conical  point, 
at  a  distance  of  one-third  of  an  inch  from  the  end  of  the  tongue. 
We  remark  two  small,  sinular  shields  imthe  symphysis  of  the  branch- 
ial arches.  The  pharyngeal  bones  are  furnished  with  card-like  teeth 
of  ere**  uaiformky. 

The  ext^nal  characters  of  this  spedes  may  be  indicated  in  the 
fellowing  manner.  In  general  it  is  fusiform,  the  greatest  thickness 
eorrespcmding  to  the  middle  of  the  length,  whence  the  body  seems  to 
t^per  towards  both  its  extremities.  The  head  forma  one-fourth  of  the 
whfAe  length ;  its  conical  form  \b  merely  the  result  of  the  attenuation 
of  <he  body  forwards,  which  renders  it  proportionally  small ;  its 
jiffper  face  is  flattened ;  a  medium  furrow,  with  widened  margins, 
occapies  the  centre  of  it,  between  both  eyes.  The  snout  is  depressed, 
and  terminates  in  an  eUiptioal  curve,  which  exceeds  the  extremity  of 
the  lower  jaw.  Numerous  and  considerably  large  pores  extend  on 
the  frontals  above  the  snout ;  from  die  occiput  they  pass  beneath 
the  orbits  and  through  the  preoperculum  on  the  branch  of  the  lower 
maxillary.  The  mouth  is  moderately  opened.  The  eyes  are  large  and 
eUiptioal ;  their  horiiontal  diameter  is  eleven-sixteenths  of  an  inch, 
their  vertical  diameter  nearly  five^eighths  of  an  inch.  The  nasal  ori^ 
fices,  two  in  number  on  each  side,  <^n  before  and  within  the  eyes ; 
the  hinder  is  separated  from  the  orbit  by  a  space  of  only  one-fourili 
of  an  inch ;  it  is  crescentic,  with  the  convexity  turned  towards  the 
eye ;  a  membranous  fold  shuts  its  opening ;  the  anterior  is  ovoid,  and 
has  a  large  opening  outwards.    The  cheeks  are  completely  oovered 


wA  scales  as  abo  die  vpper  half  of  iiie  operodimL  The  rest  of 
the  opercular  a^  panuos  is  bare.  The  preopercalam  is  narrow,  its 
po8leri«>r  msrpa  andalated.  The  opereidam  k  trapemdal ;  its  mMt- 
leiiM-  maipa  ooDcare ;  the  poeierior  roiiiided,  and  the  lower  oblique* 
Hie  saboperddaniy  aomewhal  longer  than  the  operenfaun,  is  aboal 
one^hird  as  broad,  being,  howev^w,  somewhat  more  narrow  behind 
than  in  fitmi.  The  interopercnlnn  is  yeiy  narrow  and  elongated, 
being  ondnlaied  like  the  preopercolom  (m  its  oater  margin.  The 
branchiostegal  membrane  is  narrow  ;  it  ocmtains  fifteen  rajs,  of  which 
the  first  is  mndi  die  broadest ;  all  are  flattened  or  ccmipressed ;  the 
longest  are  two  inches ;  die  shortest  fiye-ei^ths  ot  an  inch  long. 

The  bodj  grows  thinner  towards  the  taQ  from  the  yentrab,  under* 
gMng  a  conaderaMe  contraction  behind  the  dorsal  and  anal  fins.  It 
widens  a^ain  at  the  insertion  of  the  caodal.  * 

The  dorsal  fin  has  a  qnadiangolar  form,  its  upper  margin  bong 
only  slighdj  arched ;  it  is  two  and  three-o^ths  inches  long  and  two 
inches  high.  The  rajs  are  twentj-one  in  number;  the  diree  firstare 
wjshort,aiid  aro  appfied  towards  the fiMirth ;  the  three  last dimimah 
eqiuJl J  in  hei^t ;  its  posterior  margm  is  at  a  distance  of  diree  indiea 
from  die  rndimentarj  rajs  of  the  candaL  Hie  anal  is  situated  a 
fitde  farther  back  than  the  dorsal,  at  a  distance  of  two  and  thre^ 
eighths  inches  onl j  from  the  basis  of  the  caudal ;  its  droumference  li 
rounded;  thero  aro  tennjs;  the  fimr  first  near  the  fifth;  its  length 
m  an  inch  and  nx-ei^ths,  its  hei^t  two  inches,  making  it,  of  course, 
lu^«r  than  hmg.  The  caudal  is  composed  of  ei^teen  rajs ;  it  ia 
notched ;  the  breadth  at  the  extremitj  of  the  two  lobes  measures 
diree  and  a  half  inches ;  the  largest  rajs  ocMrespond  to  the  middle  of 
each  lobe ;  the j  aro  two  and  six-eighdis  inches  long,  wlnlst  in  the 
oentro  diej  aro  scarcelj  one  inch  and  a  half;  ?erj  small  interradial 
scales  extend  orer  a  space  of  diree^burths  (^aa  inch  for  each  kbe 
firom  their  insertion.  The  Tentrak  contain  eleyen  rajs ;  the j  an 
somewhat  nearor  the  anal  than  the  pectorals  aro,  and  aho  nearor  to 
die  head  than  to  the  extromitj  of  the  caudal,  bdng  situated  at  ten 
and  ax-eighths  inches  firom  the  snout ;  the  whde  length  being  nearly 
one  foot  ei^t  inches ;  their  finrm  is  broad  and  rounded  on  the  outer 
dreumferonce ;  their  insertion  measures  about  fircei^dis  <^  an  inch, 
dittr  greatest  breaddi  one  inch  and  a  fifth,  and  their  length  tm 
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inebefl.  The  peetonJa,  oomposed  of  sixteen  rajs,  have  the  same 
general  form  as  &e  yentrals,  but  still  more  rounded,  longer,  and 
broader  by  one-foorth  of  an  inch,  with  a  bads  of  insertion  of  eleven- 
■xteenths  of  an  inch. 

Br.  16 ;  D.  21;  A.  18 ;  C.  28;  V.  11 ;  P.  16. 

The  scales  are  oblong,  longer  than  broad,  and  proportionaUj  larger 
than  in  the  £9ox  Efitor  Lesu.  We  may  count  foor  of  them  on  the 
apace  of  three-eightiis  of  an  inch.  The  lateral  line  is  rery  distinct ; 
it  follows  the  nuddle  of  the  body  from  4he  basis  of  the  caudal  to  a 
point  in  front  of  the  dorsal  and  anal  fins,  whence  it  rises  to  terminate 
at  the  bright  of  the  upper  third  of  the  operculum. 

The  upper  side  of  the  head,  the  back,  and  the  upper  half  of  the 
sides  are  bluish  black,  amidst  which  the  scales  shine  with  a  metallic 
asure  reflection.  The  face  and  the  lower  half  of  the  sides  have  a 
filter  tint,  are  sprinkled  with  whitish  spots,  arranged  in  horizontal 
or  oblique  bands  on  the  fiice,  spherical  or  ovoid  on  the  sides,  and  dia- 
poeed  in  ill-defined  lon^tudinal  rows.  The  lower  side  of  the  head 
is  white  ;  the  abdomen  is  very  pale  yellow.  The  fins  have  an  olive- 
colored  tint ;  the  caudal  has  black  spots,  elongated  in  the  direction 
of  the  rays ;  these  spots  aflfect  less  regularity  on  the  dorsal  and  anal, 
and  disappear  almost  entirely  on  the  ventrals  and  pectorals. 

In  the  young  individual,  the  spots  of  the  sides  do  not  exist,  as  suoL 
The  general  color  is  more  olive,  more  uniform,  and  the  body  is  barred 
Tertically  with  sinuous  white  bands,  which  are  now  and  then  inter- 
cepted. This  fish  was  obtained  firom  various  phoes  along  the  north- 
em  shores  of  Lake  Superior.  * 

Gadoids. 

The  family  of  codfishes  contuns  numerous  species,  closely  allied, 
an  of  which  are  circumscribed  within  the  colder  re^ns  of  both 
hemispheres.  The  northern  seas  especially  teem  with  codfishes  of 
various  kinds,  and  the  number  of  individuals  of  some  of  the  species 
must  be  countless,  if  we  judge  by  the  quantity  caught  annually. 
Taken  as  a  whole,  this  fiimily  consists  of  low  forms,  their  body  being 
very  much  elongated,  their  vertical  fins  very  large,  and  the  ventrals 
l^ed  in  such  a  position  under  the  chin,  as  shows  that  when  they 
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r  are  fiE^^j  £iikd :  m  oiken,  diey  TirnnaM  Mbdifided  iate 
b:iS  mwL  AejcAiKad  yyfcrfcfMdi,  Fkom  tkdr  geo> 
fiMibvdaa  m  te  eoUcr  poitiww  of  iim  aortliem  hemi- 
WftjcKj  we  uttd  Bot  he  ■if.iiw.d  at  iiliii^  a  good  naaj  of  tkeao 
iflics  iBMttg  the  fitcakvateiBy  as  the  MrAcn  aeas  fwwiiin  kaa  aaH 
^n  tM  odwr  portiaaa  of  iheoeeflB. 

Tike  leal  dfcmies  of  the  frnSr  are  atiD  dhoeare  to  we.  Froa 
tfieir  peculiar  affinitiHii  diey  stand  wtrj  nmch  bj  tfmasdfoo ;  how- 
mwer,  die  kige  siae  of  the  Wad,  the  devdopsMots  of  the  donala»  and 
even  the  stoic  tare  of  the  akdeton,  aeeas  to  bring  them  near  the  Lo* 
phioids ;  lad,  on  the  o^r  hand,  I  cannol  bnt  think  the  So&iibeioids 
aomevhaft  related  to  them»  espedaD j  when  comparing  the  Meriacdns 
with  Naaoratea,  ete.  In  Lake  Si^erior,  one  single  qieciea  of  thai 
finny  ocemTed. 

Hie  fint  aeeoont  we  pomcw  of  tfie  Gadoids  of  North  Ame^ 
ien  dates  back  to  the  year  1778.  At  that  epooh,  J«  ReinhoU 
Venter  poUished  descriptions  of  faar  qpecies  of  fishes  of  Hodson's 
Bay,  in  a  letter  addressed  to  Pennant,*  among  which  n  Lota  is 
jMnCkmed,  wUdi  he  identifies  with  the  European  spedes,B0  well  de- 
scribed, he  says,  by  Pennantf  himself^  that  he  thon^t  it  aaperfluoos 
to  add  anytfiing.  The  sole  diffisrenoe  that  strode  him,  was  a  larger 
mee,  and  six  branchiostegsl  rays  instead  of  seren.  Pennant  afite^ 
wards  inscribes  it,  in  his  Zodlogia  Arctica,  under  the  same  denomin» 
tion  of  OaduiLata  L. 

In  1817  Lesuenr  published  descriptions  of  two  species  which  he 
considered  as  new,  under  the  names  of  Gadu8  maeidQ$u$  and  ChaJbu 
eompre$9u$j%  but  he  (ntes  neither  Forster  nor  Pennant,  thinkbg, 
jio  doubt,  that  they  had  seen  the  European  spedes.  The  same 
year  Dr.  Mitchill,  thou^  aoquunted  with  the  writing?  of  Lesuenr, 
eeems  not  to  haTo  been  aware  that  the  lattor  had  just  named  Ui 
MfwsioBf  and  proposed  to  call  the  first  CMbu  laeu^ri$.^      Hei« 

•  Philot.  Taam.,  LXIII.  14S.  f  BrHiili  Soolosy. 
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ftboady  be^ns  a  diserepancy  in  the  ohavaetofs  aarigiwd  to  ttna  wpm 
eies.  Lemenr  sajs,  ^jaw8  eqiutly*  and  MitoUU,  ^^  upp^rjmo  km^ 
«(,  oiul  receimmg  th€  hufer"  He  adds :  ^  Hfe  «ijii  it  r/7io<»£&  and 
tMfeJm."  The  smaHaess  of  the  scales  mi»t  have  misled  bim ;  if 
not,  his  GaduM  lacustriM  is  not  ^q  Q-aduM  maeuiomu  of  Lesaeai^ 
Dr.  Rtefaarcban  mentions  the  Gadus  Lata  in  his  Journal  of  the  Expedi> 
tion  of  Frankfin,  pmUisbed  in  1828  ;  and  in  1886,  when  pabHshing 
the  Fauna  BoreaK-Amerioana,  he  describes,  under  the  name  of  Lota 
$iuteulo$af  a  species  from  Pine-Idand-Lake,  whieh  must  he  the  sam4 
he  had  seen  in  1828,  nnee  he  gives  the  same  synonjms^  The 
description  is  considerablj  detailed,  but  it  contains  no  critmoa 
establidnng  tiie  perfect  identity  irith  the  spe<»es  of  Lesaeur.  He 
agrees  on  the  point  that  tiie  jaws  are  of  equal  length,  but  at 
for  the  lateral  line,  Lesueur  had  said,  ^^  in  the  ndddU  of  the  hodg^^ 
end  Riohardson  sajs,  *^  neater  to  the  hack  than  to  the  beOyy  and  Js 
dightly  arched  tiU  it  paseee  tie  far9t  third  of  the  anal  fin^  eftm 
mlAA  it  takee  a  etraigkt  course,*^  etc. 

In  1889  Dr.  Storer*  gare  a  short  description  of  the  Gadm  eorm 
fre$9ue  Lesu.,  which  be  places,  howe^r,  in  the  genus  Lota,  withoul 
trjring  to  estabfish  a  connection  between  has  desoriptioa  and  that  off 
Lesueur. 

In  1842  Dr.  J.  P.  Kirtiandf  copies  tiie  description  of  G.  maeulonm 
of  Lesueur,  and  cites  Richardson  in  the  synonyms.  He  adds  a  fi^ 
UFO.  In  the  same  year,  1842,  Rev.  Z.  Thompson^  describes  a  species 
from  Lake  Champlain,  comparing  it  with  the  description  of  G.  macw> 
lotus  Lesu.,  and  though  retaining  for  it  this  name,  he  remarks  certun 
diflferences  which  strike  him.  Thus,  the  upper  jaw  is  uniformly  longei^, 
and  the  lateral  line,  ^^  anterior  to  the  venty  ie  mucA  nearer  the  book 
tiutn  the  bdly,**  In  this  sense,  the  lateral  line  agrees  with  the 
description  of  Dr.  lUchardsoa.  Mr.  Thompson  finds  much  resem* 
blance  between  his  fish  and  that  described  by  Dr.  Storer  under  the 
name  of  Lota  Broemianaj  but  it  differs  from  it,  he  says,  ^^  in  having 
the  upper  jaw  lengeet^  in  having  the  enoiU  more  pointed  and  le$$ 
orhieularJ*    He  finds  that  his  fish  diffi^rs  as  much  from  the  JjpM 


•  Rep.  ete.,  p.  184.  f  Boii^  JoviuNftt.  Hist  IV.,  24,  PL  3.  £  I. 

X  History  of  YcnnoAt,  p.  140. 


asi  Xite  Ammitma  Stow,  as  tfaaae  latter  difar 
lf«s;  and  diat  tboy  eoaatituto  threa  apeoies  or  oni J  one. 
Bare,  t»  Ilia  fifal  tuaa,  we  hsfa  »  critieal  and  aomparatire  examine- 
bsi  U  doea  wi  aaliafy  the  writes  who  C»Uow  him,  or  thaj 
indeady  aoft  to  hftva  known  his  aoconuL 

Aa  to  Xote  can^preaaa  Lean.,  Mr.  Thompaon  was  not  aiiqunintad 
wUh  il»  and,  in  his  ton,  he  eopieatiia  deaeripiion  of  Dr.  Storer. 

Tkm  Siitmml  JBatmy  ^  d^  FiAm  if  New  Fori  appeared  abo  in 
IMS.    £ste  flMcnlaaa  k  diMO  inaerted  with  n  hmg  list  of  sjnonjms, 
hnt  withont  ooaparalive  critidHn.    Ihan  diametois  are  noticed,  to 
irindmahodyhadaMdeaUaMnhafim.    QoAvn:  ^Peebftahlamff^ 
f$uUed;  thdr  lys  nmrtimy  nearijfU  Its  ba$$ ef  ik»  fini  d&nai '*  — 
*^fini  dmwl  ttwaff,  mtiinmmjpdmr ; ''  and  n  figure  to  confirm  than. 
Jh.  Dekny  sajs,  howoTer,  he  is  acqnttntodwith  Loia  €e»yrtfssfl  onlj 
throng  the  deacriptiena  of  Lesnenr  and  Storer,  from  whom  he  maj 
hate  hotiowed  Us.    Bat  whanee  comaa  hb  figure,  which  ezisis 
nowhere  dae,  80  &r  as  I  know  ?  Dr.  Dekny  daseribes  and  figorea  alee 
aawthar  apedaa,wMdi  he  considan  as  new,  nnder  the  name  of  Loia 
AisnMrta  from  the  Hndaon  BiTor,  and  which  Dr.  Storer  conmden  as 
syaonymoaa  witik  hia  Xoto  J^eiawaws,  of  New  Hampahira.*    Cei^ 
tainly,  if  thia  idoitity  ia  real,  it  doea  not  eiist  in  the  figores  which 
Ihsae  two  anthoia  have  pdbliriiad,  nor  even  in  thdr  deacriptiona,  since 
&e  one,  (Xate  msniato  Dekny,)  haa  the  apper  jaw  hrgn  than 
ttM  fewer,  wUfe  m  dm  otfier  (Loia  Brmmmia  Storer)  both  jaws 
Hw  equal.    And  there  are  sHU  other  diSwences. 

In  sn^  a  slato  of  dungs,  it  was  impoasible  fi>r  me  to  estabEsh  tiie  syn- 
onymy and  to  compare  critically  die  qiedea  withont  oripnalqpeomeiis 
ftrcompariaon.  Possessing  myaelf  only  an^  specimens  as  I  procured 
alLake  Saperior,  I  will  describe,  prorisioaaBy,  tiiat  spedea  wider  the 

moeiilssa,  withont  synonymy,  and  I  wiQ  finut  myself 

indicating  die  anakgm  and  tiiediferenoes  which  I  have  obearred, 

w31  not  say  in  the  pnUidied  figores,  bat  in  die  original  descripti<mi 

theaathon.    Hie  qnestiQn,  dins  restored  to  its  tnie  poation,  may 

fiitnre  kad  to  farther  progreoa. 


M.Am.9WUi»pLltS. 
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Lota  haculosa. 

The  description  which  beet  coincides  with  our  specimens  is  that  of 
Mr.  Thompson  of  the  Lota  of  Lake  Champlain,  and  which  we  have 
cited  aboFo.  The  wood-cut  which  he  gives  of  it,  thongh  ranch 
ledoced,  sostuns  this  assertion.  I  will  remark  one  difference  onlj, 
wluch  is,  that  the  snout  is  more  pointed,  and  the  npper  Kp  slopes  more 
over  the  lower  jaw  than  in  the  specimens  from  Lake  Snperi<v.  The 
first  dorsal  fin  seems  also  to  be  higher  than  the  second. 

Dr.  Bichardson  not  having  figured  the  species  which  he  describes, 
we  have  compared  attentively  his  description  with  our  specimens, 
to  which  it  aj^lies  in  a  general  way,  as  also  in  several  peculiarities ; 
nevertheless,  we  would  direct  the  attention  of  ichthyolo^ts  to  the 
fidkming  differences :  The  head  is  proportionally  more  elongatedi 
Ibnning  only  the  fifth  pari  of  the  whole  length ;  the  snout  more  pointed, 
the  upper  jaw  somewhat  longer  than  the  lower ;  this  latter  is  bendes 
considerably  exceeded  by  the  upper  lip.  The  distance  which  separates 
the  centre  of  the  orbit  from  the  end  of  the  snout  is  equivalent  to  three 
lengths  of  the  axis  of  the  orbit  itself;  this  axis  is  contuned  fi>ur  times 
and  a  half  on  tiie  space  which  extends  from  this  same  point  of  departure 
to  the  posterior  margin  of  the  operculum,  being  contained  seven  times 
and  a  half  in  the  whole  length  of  the  head.  The  eyes  themselves  are 
besidee  situated  at  the  upper  marg^  of  the  face,  so  as  to  be  seen  from 
above.  The  labials  are  an  inch  and  a  half  long,  the  intennaxiUaries 
ene  inch.  These  measures,  compared  with  those  which  Dr.  Richards<» 
gives,  show  us  remarkable  differences  in  the  proportions  of  these 
bones.  The  posterior  extremity  of  the  labials  is  besides  ourved 
forwards. 

Among  the  fins  I  find  the  second  dorsal,  if  not  hij^er  than  thefint, 
aft  least  as  high.  The  anal  is  generally  lower,  tiiough  having  the 
same  form,  and  like  the  second  dorsal,  rounded  and  somewhat  higher 
at  its  termmation.  The  anal  terminates  a  little  before  the  dorsal* 
The  ventrals  have  seven  rays ;  the  second  is  the  longest*    Formula : 

Br.  7;  D.  11-76;  A.  64;  C.46;  V.7;  P.  19. 

Hie  skin  which  envelopes  the  fins  is  thick,  a  diaracter  wluch 
we  find  agm  in  Xota  eompressa,  which  seems,  however,  to  be  a  mooh 
smaller  spedes. 


The  hetA  is  nmdi  dcprcMed,  Tbe  body  is  snbe  jlindrical  fiom  flia 
oeeipat  to  Ae  anas.  The  tiul  is  also  mncli  compreBsed,  and  its 
Vei^  djiainisho  qmle  inseMiUj  film  bafere  backwards. 

The  color  is  daik  oUyc  biowB  above,  molded  wkh  blac^kh  bfovn  ; 
iowcwbai  ydow  about  tbe  lower  pari  of  tbe  abdomen,  and  whitiwh 


From  Ifidiipicolm. 

It  is  TCiy  dificalt  to  dedde  wbat  are  the  ebaiacters  which  £»> 
tingiiish  Zoto  cMprrattf  from  Xcta  miwuIoMk  It  seems  that  the  ^a* 
flies  is  generallj  smaller.  Lesneur  ^tcs  to  it  an  upper  jaw  kmger 
than  the  lower,  a  character  altematelj  ^ven  to  it  ud  L.  mmeul&m 
bjthe  antfaon  who  have  written  after  him.  Whether  the  bodj  is  pro- 
pMtioDsIlj  dkorter  is  to  be  Teiified  anew,  as  also  Ibe  greater  eom* 
presson  of  the  sides,  and  the  back,  which  is  said  to  be  hi^est  at 
the  basis  of  the  doisal  fins.  Lesnenr  adds,  as  a  diaractw,  a  mors 
doBgated  candal,  an  equal  dorsal  and  anaL 

The  description  of  Dr.  Storer,  the  only  one  which  has  been  made 
fiwm  nature  since  Lesoear,  as  it  is  not  con^iaratiTe,  does  not  solve 
flie  question. 

Salmowidjl 

So  long  as  the  fiuuQj  of  Sahnonidm  renuuns  cireamseribed  aa  it 
was  established  bj  Carier,  it  seems  to  be  a  type  almost  univwrsaBy 
dUiisedoTer  the  ^be,  occurring  equally  in  the  sea  and  in  freshwater, 
ao  tiiat  we  are  loft  aimoet  without  a  due  to  its  natural  relations  to  the 
surrounding  world.  Job.  Mtiller,  wwldng  out  some  suggestions  of 
prince  Omino,  and  mtroducing  among  them  more  {nrecise  anatomical 
characters,  had  no  sooner  subdivided  the  old  family  of  Salmonidm 
into  his  Salmonidm,  Characini  and  Scopelini,  than  H^t  immediately 
spread  over. this  field.  linnted  now  to  such  fishes  as,  in  ad<fiticn  to 
tiie  mere  general  character  of  finrmer  Salmonidm,  have  a  false  gH  on 
tbe  mner  sui&ee  of  the  operculum,  the  Safanonidm  appeared  at 
once  as  fishes  peculiar  to  the  northern  temperate  region,  occurring 
in  immense  numbers  all  around  the  Arctic  Sea,  and  running  regu* 
larly  up  tiie  rivers  at  certain  seascms  of  the  year  to  deposit  their 
•pawn,  whUe  some  lire  permanently  in  fireshwatsr.  We  have  thns 
in  the  true  Salmonidm  actually  a  northern  family  of  fishea,  wbisk| 
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iriieo  fbimd  ia  more  t0«perftl0  ngioiiB,  ocean  ibere  m  clear  mountam 
rivers,  sometimeB  Terj  Mgh  above  the  level  of  the  sea,  near  the  limits 
flf  .perpetual  esow,  or  in  deep,  cold  lakea^  That  this  finnily  is  adapt- 
ed to  ttie  oM  regions  is  most  remarkablj  exemplified  by  the  &ot 
Umi  they  all  spawn  late  in  the  season,  at  the  approach  of  autuma 
er  winter,  when  frest  or  snow  has  reduced  the  temperature  of  the 
wmter  in  which  they  live  nearly  to  its  lowest  natural  point.  The 
embryos  grow  within  the  egg  very  slovdy  for  about  two  months 
before  they  are  hatched ;  while  fecundated  eggs  of  some  other  fami- 
lies which  spawn  in  spring  and  summer,  give  birth  to  young  fishes  a 
tern  days  after  they  are  laid.  The  Salmonidss,  on  the  contrary,  are 
bom  at  an  epoch  when  the  waters  are  generally  frozen  up ;  that  is, 
at  a  period  when  the  fnaxhnwn  qf  temperature  is  at  the  bottom  of  the 
water  J  where  the  eggg  and  young  salmons  remain  among  gravel,- 
sunounded  by  a  medium  which  scarcely  ever  rises  above  thirty 
or  forty  degrees. 

It  is  plain  from  these  statements,  and  from  what  we  know  other- 
wise of  the  habits  of  this  family,  that  there  is  no  one  upon  the  globe 
Kving  under  more  uniibrm  circumstances,  and  nevertheless  the  species 
are  extremely  diversified,  and  we  find  peculiar  ones  in  all  parts  of 
the  world,  where  the  £Eunily  occurs  at  all.  Thus  we  find,  in  lake 
Saperimr,  species  which  do  not  exist  in  the  course  of  the  Mackenzie 
er  Saskatchawan,  and  vice  versa,  others  in  the  Columbia  river  which 
differ  from  those  of  the  Lena,  Obi,  and  Yenisei,  while  Europe  agun 
bas  its  peculiar  forms. 

Whoever  takes  a  philosophical  view  of  the  subject  of  Natural 
EQ9totry,  and  is  iSamiHar  with  the  above  stated  facts,  will  now  undei^ 
aland  why,  notwithstanding  the  specific  distinctions  there  are  between 
lliem,  the  trouls  and  whitefishes  are  so  uniibrm  all  over  the  globe. 
It  must  be  acknowledged  that  it  is  owing  to  the  uniformity  of  the  phys- 
ical  conditions  in  which  they  occur,  and  to  which  they  are  so  admira- 
Uy  adiq[)ted  by  their  anatomical  structure,  as  well  as  by  their  instinct. 
Banning  up  and  down  the  rapid  rivers  and  mountain  currents,  leaping 
even  over  considerable  waterfalls,  they  are  provided  with  most  pow* 
orful  and  active  muscles,  their  tail  is  strong  and  fleshy,  and  its  broad 
basis  indicates  that  its  power  is  concentrated ;  it  is  like  the  paddle  of 
the  Indian  who  propels  his  canoe  over  the  same  waters.     Their 


liqBi,  ftnr  JOT  ito«^  flttir  l0t<k  fMwfU,  to  QMUe  tibes 
widi  tarn  Ihe  wtmi^  prej  viih  wUA  Uiej  meet  m  thege 
of  eoli  water,  and  aaverdideH,  tboa^  we  eannol  Imfc  be 
hj  tfie  adaiiaUe  ieci|awal  adiplatien  between  Ae  slmctare 
«f  die  nortiien  aonaab  aad  the  phjrical  eonfition  m  which  tbej 
ife,  let  asiioiMiitake  flteeenhphitMWH  faraeoDeeq[neneeof  phjaical 
let  wi  not  amy  that  tnmta  leeemhle  eadk  ottier  so  much 
thej  origjmatfd  ander  omform  eonditionB ;  let  as  not  aajr 
they  have  amfiBrm  hahits  beeaaae  dieie  is  no  80<^  fiir  direnity ; 
let  at  not  any  ihey  ^wn  dming  winter,  and  lear  their  young  onder 
■low  and  iee,  beeaaae  at  that  epoch  they  are  aefer  fiom  the  attaeira 
ot  birds  of  prey;  let  aa  not  ny  they  are  so  intimately  connected 
with  the  physical  world,  beeaaae  phjacal  powers  called  them  into 
anstence;  bat  let  aa  at  onoe  look  deeper;  let  as recogniae  tliat  this 
anifbrnuty  is  ioqwrted  to  a  wonderfaDy  compBeated  stractore ;  they 
are  troats  with  aH  thor  admirable  stmctore,  their  pecafiar  baidc 
bones,  thor  ornamented  shall,  dieir  powerfid  jaws,  th«r  moTable 
eyes,  widi  their  thick,  fiitty  skin  and  elegsnt  scales,  tfimr  ramified 
fa-rays,  and  with  all  that  harmonioaa  complication  of  stmctore  whiA 
diaracteriaea  die  type  of  troats,  bat  over  which  a  oniform  robe,  as  it 
were,  is  spread  in  a  manner  not  onlike  an  almost  endleas  series  of 
monotonoos  yariadons  apon  one  brilliant  air,  throa^  the  nnifonmtj 
of  which  we  stiD  detect  ihe  same  melody,  however  disguised,  onder 
die  many  undolations  and  changes  of  iriiich  it  is  capable. 

The  instincts  of  trouts  are  not  more  controlled  by  climate  thaa 
ttose  of  other  animals  onder  diierent  circumstances.  They  areonly 
made  to  perform  at  a  particolar  season,  best  suited  to  their  orgaaisa^ 
lion,  what  others  do  at  other  times.  K  it  were  not  so,  I  do  not  see 
why  all  the  dilTerent  fishes,  living  all  the  year  round  in  the  same 
brook,  should  not  spawn  at  the  same  season,  and  finally  be  transformed 
into  one  type  ;  have  wo  not,  on  the  contrary,  in  tUs  diveruty  under 
identical  oircumstaDces,  a  demonstrative  evidence  that  there  is  an- 
odier  cause  which  has  acted,  and  is  still  acting,  in  the  production  and 
preservation  of  these  adaptations ;  a  cause  which  endowed  living 
beings  with  the  power  of  resisting  the  equalinng  influence  of  unifonn 
agents,  though  at  the  same  time  placing  these  agenta  and  living  beingp 
ander  definite  relations  to  each  other  t 
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GRiftt  iroati  aire  noi  more  inflaeneed  by  phyrical  oonditioiif  ihia 
•ther  ammab,  is  apptrent  from  the  fiict  that  there  are  lakes  of  small 
tzteBt  and  of  most  imiform  featores,  in  which  two  or  three  species 
ef  trout  occur  together,  each  with  peculiar  habits ;  one  more  nugra* 
tory,  nmning  up  rivers  daring  the  spawiung  season,  etc.,  while  the 
ottier  will  never  enter  running  waters,  and  will  spawn  in  quiet  places 
near  the  shore ;  one  will  hunt  after  its  prey,  while  the  other  vrill  wait 
for  it  in  ambuscade  ;  one  will  feed  upon  fish,  the  other  upon  insects. 
Here  we  have  an  example  of  species  with  different  habits,  where 
fliere  would  scaroely  seem  to  be  room  for  diversity  in  the  physical 
ooodiiion  in  which  they  live ;  again  there  are  others  living  together 
in  immense  sheets  of  water,  where  there  would  seem  to  be  ample 
scope  for  diveisity,  among  which  we  observe  no  great  differences,  as 
18  the  case  between  the  Siscowet  and  the  lake  trout  in  the  great 
northern  lakes. 

If  these  facts,  statements  and  inductions  were  not  sufficient  to 
satisfy  the  reader  of  the  correctness  of  my  views,  I  would  at  once 
refor  to  another  material  foci,  furnished  us  by  the  fomily  of  Salmon^ 
idsB,  namely,  the  exMtence  of  two  essential  modifications  of  the  true 
type  of  trouts,  occurring  everywhere  together  under  the  same  cii^ 
oumstances,  showing  the  same  general  characters,  backbone,  skull, 
brain,  composition  of  the  mouth,  intestines,  gills,  &c.,  &c.,but  differ- 
ing in  the  sise  of  the  mouth,  and  in  the  almost  absolute  want  of 
teeth,  these  groups  being  that  of  the  whitefishes,  Coregoni,  and  that 
of  the  tine  trouts,  Salmones. 

Now  I  ask,  where  is  there,  within  the  natural  geographical  limits  of 
distribution  of  SalmonidsQ,  a  discriminating  power  between  the  physi- 
cal elements  under  which  they  live,  which  could  have  introduced  those 
diiforences  ?  A  cKscriminating  power  which,  allotting  to  all,  certain 
characters,  should  have  modified  others  to  such  an  extent  as  to  pro* 
duce  apparently  different  types  under  the  same  modification  of  the 
gnieral  plan  of  structure.  Why  should  there  be,  at  the  same  time, 
under  the  same  circumstances,  under  the  same  geographical  distrib- 
tion,  whitefishes  with  the  habits  of  trout,-Hipawning  like  them  in  the 
fSdl,  growing  their  young  like  them  during  winter, — if  there  were  not 
an  infinitely  wise,  supreme  Power,  if  there  were  not  a  personal  Ood, 
who,  having  first  designed,  created  the  universe,  and  moddled  our 
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iolar  sjvtom,  ealled  moeemrelj,  at  dSereBt  ^poeki,  tsck  tunib  mto 
•adstonoe  under  the  different  eireiimstaacM  {Nreyaifing  or^  Tarioiit 
parts  of  tiie  globe,  as  would  suit  best  this  general  plan,  aceording  to 
which  man  was  at  last  to  be  placed  at  the  head  of  ereatei  ?  Let  as 
remember  all  this,  and  we  have  a  Toiee  uttering  loader  and  louder 
Ae  crj  which  the  external  world  equally  proclttms,  that  there  is  a 
Creator,  an  intelligent  and  wise  Creator,  an  onuupotuit  Creator  of  sfl 
tiiat  ensts,  has  existed,  and  shall  exist. 

To  come  back  to  the  Salmonidse,  I  mi^t  say^  that  ithea  propeily 
Studied,  there  is  not  a  species  in  nature,  there  is  not  a  system  of 
organs  in  any  ^ren  species,  there  is  not  a  peculiarity  in  the  detaib 
of  each  of  Uiese  systems,  which  does  not  lead  to  the  same  general 
results,  and  which  is  not,  on  that  account,  equally  imtik  our  coi^ 
nderation. 

A  minute  distinction  between  species  is  again,  above  all,  the 
feundation  of  our  most  extensive  views  of  the  wbde,  and  of  our 
most  sublime  generalisations^  The  species  of  Salmonidfle  oaU  partii^ 
ularly  our  attention  from  the  minutenees  of  the  characters  upon 
which  tiieir  distinetion  reets.  Their  number  in  the  north  of  tins 
eontinent  is  far  greater  than  would  be  supposed,  fipom  the  mere 
investigation  of  these  (^  the  great  lakes ;  but  I  shall,  for  the  present^ 
fimit  myself  to  these. 

SaLHO  F0NTIKALI8,  Mitch. 

Salmo  fontinalts  Mitch.  Tr.  lat.  and  Philos.  Soc.  N.  T.  1815,  L, 
4^5.— Bichards.  Fn.  Bor.  Amer.  1886,  III.,  176,  PL  88,  f.  1,  and 
PI.  87,  f.  2.— iSterer  Rep.  1889,  p.  106.— Kirtl  Rep,  ZoS.  Ohio, 
p.  169 ;  and  Bost.  Joum.  N.  H.  1848,  IV.,  p.  806,  PI.  14,  f.  2.— 
ThompB.  Hist.  Verm.  1842,  p.  141.— D^cay  N.  Y.  Paima  1842, 
p.*  235,  PI.  38,  f.  120.— .Ayres  Bost.  Joum.  N.  H.  1848,  IV., 
Vni.—Starer  Synop.  1846,  p.  192.— CWr.  and  Vol.  H.  N.  des 
Poiss.  1848,  XXI.,  266. 

Sidmo  nigreiems  Rajin.  Ichth.  Ohioens.  1820,  p.  45. 

BmonefofUinoHs  Dekay  N.  T.,  Fn.  1842.  p.  244,  PI.  20,  f.  58. 

Thottj^  this  species  has  been  fc&own  tsu  a  long  tima  and  bai 
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•ftea  bean  dted,  bo  aatiActoty  figpire  of  i4  hat  yet  been  pnbUsbed, 
Hsnngi  to  mj  great  disappoiniaBent,  been  unaUe  to  anpply  this 
defioMMj,  I  wH  not  uadertoke  to  giro  a  dotaSed  deaeription  of  ii« 
Thoae  of  mj  leaders  vho  desire  to  know  it,  will  have  to  eonsult 
tbe  works  eitod  in  tfie  synonoinjy  sappljfing  from  <me  what  is  not 
famished  by  another.  In  order  to  oompleto  the  history  of  this  fish 
with  sacosss,  it  will  be  neeessarj  to  g^TO  a  figure  of  it  with  all  the 
exactoess  of  modern  science.  ' 

The  color  yaries  as  mach  as  m  thsr  Sdhno  Farw  of  Europe.  To 
one  of  the  Tarieties  Bafinesqne  gave  ttie  name  of  S,  mgre^eeM* 
The  physiognomy  of  the  young  is  somewhat  diffisrent  from  that  of  the 
adolt,  which  has  indoced  Dr.  Dekay  to  make  a  separate  genns  of  it| 
which  he  caQs  Baume.  At  that  epoch  the  body  is  barred  vertically 
with  Mack.  There  are  seven,  oigjht,  nine  and  even  ton  bauds,  which 
grow  wider  and  assume  the  fiMrm  of  circular  spots  the  more  the  fish 
grows.  The  teeth  are  all  minnto  and  uniform,  in  these  young  ^)eci- 
mens,  and  have  misled  Dr.  Dekay  to.  view  these  fishes  as  the  type 
of  a  distinet  genus.  We  have  procured  several  individuals  of  two 
and  three  inches,  at  Kack  Biver,  with  others  of  from  twelve  to 
fifteen  indies. 

Salmo  ham atcush,  Penn. 

Salmo  NAMATcnsH  Perm.  Arct.  Zoal.  1792, 11.,  139 ; — ^Intrdd.  p. 

cxB.  ;—RvAard9.  Ri.  Bor.  Amer.  1886,  III.,  179,  H.  79  and  PI. 

85,  f.  1. — Ertl.  Rep.  Zool.  Ohio,  p.  195 ;  and  Best  Joum.  N. 

H.,  1842,  IV.,  25,  PI.  8,  f.  2. 
8almo  AMETHTSTU8  Mttih.  Joum.  Acsd.  N.  Sc.  Philad.  1818,  L, 

A\Q.— Dekay,  N.  Y.  Fn.  1842,  p.  240,  PI.  76,  f.  241.— /Stow 

Synops.  1846,  p.  193. 
8alar  namatcush  Cm.  and  Vol.  H.  N.  Poiss.  XXI.,  848, 1848. 


This  species  is  well  known  under  the  trivial  name  of  *^  Tyrant  of 
the  lakes,"  because  of  its  siae  and  voracity,  and  is  much  esteemed 
finr  food  in  the  countries  which  it  inhabits.  As  it  has  been  well  known 
fora  very  long  time,  I  will  net  repeat  what  has  been  said  by  my  pre* 
decessors,  but  shall  limit  myself  to  citing  a  few  observations  which  I 
have  been  able  to  maks  en  the  fiving  animal.    The  gsMral  color 


ik  ii  ri«^,  Tliote  fimil  on  i 
gncnij  pajiiky  ink  ttofls  from  ft  gnfdiy  Iw^ 
edoTfVMiandibffi^lerfiBS.  Theunediysdnt 
ilRlf  jjniatdj  vUe  die  Hflh  k  twmauiig,  or 
tam^Af  b«t  obIj  after  bong  taken  from  die  water,  when 
OB  Ike  aaifree  be^aa  to  diy.  The  aexee  difer  m  ihape, 
^▼i^  a  sote  poiaftea  kead  Oaii  die  female,  aldioo^  Om 
of  eq[val  kngdi.  Tlie  deotitiQii,  dioii|^  eoraewhal  stronger 
mfkftS,  Sawmi^  frewla  geaerally die  amie  djepoaition^  The 
ivmcr  eepedall J  kae  Ae  mmt  aUacime ;  diere  k  a  row  of  teeth  on 
tte  Under  aad  nmaded  marpn  of  die  dieTroii,withamiddk  row  on 
the  body  of  Ae  boM  keeK  Aeeordb^  to  Dr.  BidiardsoB,  diere 
Aoald  be  heiw  a  donbfe  row  of  feeedi.  Probably  in  gvowmg,  they  are 
thrown  onl  akeraaftdy  and  obEcpidy,  and  dins  oanse  the  row  to 
appear  doable.  I  Aoold  not  know  how  to  eipkin  odierwke  diw 
djiuifciiii,  aniem  the  dkposiikn  rf  die  teedi  upon  thk  bone  be  saV 
jeel  to  pent  lariatkns,  whidi  seems  not  to  be  probaUe.  The 
desciiplkn  of  Dr.  Dekny  k  very  ohaenro  in  relation  to  die  teeth  of 
dik  specka.  He  ^eaka  of  a  dooble  row  of  teedi  on  die  Tomer  and 
Ihe  palatinfi^  whidi  k  an  error,  eq^edally  widi  rogurd  to  the  latter. 
When  he  says  dial  diey  are  tn  fwo  teriet  abmg  tke  labiaUj  of  wkiA 
tki  mtUr  ie  •maBa'  ancl  mart  man^rMit,  he  evidenUy  speaks  of  the 
pt**^*"^*  and  npper  maidkry  togediw ;  thereforo,  if  die  niqper  mai- 
iDary  and  die  pabtinea  eonsdtnte  in  hk  mw  a  angle  group  (labiab) 
of  two  rows,  the  palatiww  cannot  at  die  same  time  hare  a  doable 
row.  Thk  deeeripdon  may  have  been  oopied  wiUioat  being  nnde^ 
stoodf  Bke  the  figore  itaal^  wUdi  k  kken  from  die  JPomia  Borto^ 


The  small  osocles  of  die  branchial  arohes  aro  nearly  straight  sad 
dentienlate  on  their  outer  mai|ps,  as  in  the  Scimo  SUetnoei.  Ilie 
bony  shields  of  the  phaiyngeak  aro  consideraUy  deyeloped,  and  the 
teedi  which  cover  them  arranged  like  cards,  and  reiy  prnninent 
Thero  k  one  behind  the  tongoe,  narrow  and  eki^p^ted ;  anodier,  bat 
soaaewhat  smaller,  whidi  oorreaponds  to  it,  on  the  Taalt  of  the 
palate,  and  behind  diese  two,  and  sorronnding  die  large  throat,  two 
npper  and  two  lower  pharyngeal  shkUs. 

Thk  neciea  was  mentiened  by  Peamat,  towards  (he  dose  of 
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the  ptit  eontiifj,  under  the  name  of  S.  iMmoy^iMA,  winch  most  be 
{veeerred  in  spite  of  tke  more  eophoniotis  name  which  Dr.  Mitchill 
gnve  to  it  twenty-fiye  yean  later,  eren  if  the  character  to  which  this 
latter  malcee  aUnaion  were  constant  daring  the  whole  life  of  the 
fiah. 

Oar  specimens  have  been  coDected  all  along  the  northern  shores. 

Salmo  Biscowr,  Agass. 
PI.  I.,  fig.  8. 

Along  with  the  two  qiedes  of  salmons  aboye  mentioned.  Lake 
Saperior  famishes  a  third,  which  has  not  yet  been  described. 
The  inhabitants  of  the  region  designate  it  under  the  name  of  iSKs* 
anpetj  a  name  which  I  have  thought  should  be  preserved  in  scientific 
nomenclatore.  Its  general  form  is  stout,  broad  and  thick,  more  so 
than  any  species  of  sahnon  except  the  S.  TruUa  of  Central  Europe. 
The  height  of  the  body  rertically,  at  the  anterior  ray  of  the  dorsal, 
IS  equal  to  one-fifkh  of  the  whole  length.  It  descends  very  insensibly 
towards  the  head,  somewhat  more  abruptly  towards  the  posterior 
re^on;  but  as  fiir as  the  anterior  mar^  of  the  anal  it  maintains  itself 
in  proportions  which  give  to  the  whole  of  the  body  a  cylindrical 
appearance.  A  considerable  inflejdon  runs  along  the  inser&>n  of  the 
anal,  and  beneath  the  tail,  whose  height  exceeds  one-third  the 
grefttest  height  of  the  body.  The  pedicle  of  the  tail  is  dilated  and 
subquadrangular. 

The  head  fonns  one-fourth  of  the  whole  length,  exdusiTe  of  the 
lobes  of  the  caudal.  The  firontal  line,  at  first  a  little  mclined| 
appears  broken  by  a  slight  depression  at  the  top  of  the  posterior 
mar^  of  the  orbit ;  thence  it  descends  somewhat  rapidly  on  the 
snout,  which  is  obtuse  and  rounded,  and  forms  the  prindpal  character 
of  this  species. 

The  lower  and  upper  maxillaries,  the  intermaxillaries  and  each 
of  the  palatines  ha?e  a  row  of  conical  and  acute  teeth.  The  largest 
are  on  the  lower  maiillaries  and  on  the  intermaxillaries ;  they  are 
▼ery  slightly  curyed  inwards  at  their  sumnuL  The  teeth  of  the 
palatines  must  be  ennmerated  next  in  the  order  of  their  relatave 
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gise,  tliose  of  fhe  upper  maxfllaries  bofaig  ibe  MMJtMt  ud  <M  inogt 
curved.  The  teeth  of  the  vomer  are  of  rae^m  sne,  between  those 
just  meniioiied,  and  somewhat  more  carved  at  Aeir  eommit ;  theie 
ii  a  row  of  them  on  the  hinder  eemidreolar  margin  of  tlie  ehevron, 
then  another  row  on  the  middle  part  of  the  bodj  of  this  bone.  Oa 
the  tongue  the  teeth  are  disposed  m  a  pair  of  lateral  rows;  tbejare 
as  large  as  on  the  palatines,  and  are  the  most  carved  of  all. 

The  small  osncles  disposed  in  rows  along  the  inner  mar^  of  the 
branchial  arches  are  slightlj  convex  within,  and  finely  denticolate 
on  the  oater  margin  of  the  curve.  On  the  hinder  margin  of  the 
lingual  bone,  at  the  symphysis  of  the  three  first  branchial  arches, 
there  is  a  small,  narrow  and  elongated  shield  widi  card-like  teeth. 
A  similar,  but  triangular  shield  is  contiguous  to  the  lower  phaiyn* 
geal.  Finally,  a  third  shield  is  applied  to  die  ode  of  the  upper 
pharyngeal. 

The  eyes  are  circular  and  of  medium  site.  Their  diameter  ie  eoa> 
tuned  fax  and  a  half  times  in  the  length  of  the  head,  about  one 
diameter  and  a  half  from  tiie  end  of  the  snout  to  the  anterior  margin 
of  the  orbit,  and  four  diameters  from  the  posterior  mar^.  The 
suborbital  is  composed  of  five  pieces,  which  form  an  uninterrupted 
chain  from  the  margin  of  the  skull  to  the  front  of  tiie  noetrib.  The 
first  is  subtriangular,  the  summit  of  the  triangle  being  turned  towards 
the  side  of  the  eye.  The  form  of  the  second  is  an  elongated 
equare  of  winch  the 'greatest  diameter  is  in  the  direction  of  the  lengtb 
of  the  body.  The  third  is  more  irregular,  approaching  sometimes  te 
the  form  of  a  protracted  lozenge  in  the  direction  of  the  length  of  Ae 
fish  :  it  borders  the  lower  and  hfaider  outline  of  the  eye.  The  fimrth 
is  elongated,  almost  stnught,  very  narrow,  and  has  at  its  surfaee  a 
row  of  pores ;  it  attsuna  the  anterior  line  of  the  eye.  FlnaHy,  tiie 
fifth  is  equally  perforated,  and  of  a  v^ry  irregidar  form ;  it  protects 
the  lower  margin  of  the  nostrils  and  rests  upon  the  intennaxiOaiy. 
At  the  anterior  and  upper  margin  of  the  eye  is  a  small  superciliary 
bone. 

The  openings  of  the  nostrils  are  apparenfly  equal,  and  near  eack 
other,  the  hinder  being  somewhat  hi^er ;  they  are  tftuated  at  fiie 
height  of  the  eye,  and  nearer  to  this  latter  than  to  the  end  of 
ttie  snout ;  Aey  are  protected  by  two  very  thin  ossicles. 
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The  operoakr  »pp«i«ta8  cUiftrs  oonsid^nbly  from  tiiftl  of  i9.  it» 

fM^^uai ;  in  the  fresh  condition  it  is  covered  with  a  thiok  skin 

wUoli  hides  the  outlines  ef  its  bones.    The  preoperoolom  is  long^  of 

the  form  of  a  very  opened  crescent,  placed  almost  yerticaUy ;  its 

poBterior  mar^  is  attenuate  and  entire ;  its  lower  branch  is  more 

extended  than  the  upper.     The  opercnlum  of  greater  height  than 

breadth,  is  large  and  notched  at  the  eaaOnit,  but  without  promment 

prooeeses  oa  the  rest  of  its  oiroumference,  whidi  is  irreguhurlj  circii- 

lar ;  the  posterior  middle  part,  however,  has  a  tendency  to  make  a 

projection ;  the  k>wer  margin  is  d^Jticuiate.    The  sabopereuhim  is 

one-third  smaUer  than  tiie  operculum,  irregularly  elliptical,  pointed 

at  the  sammit,  iMi  an  ascending  ridge  in  the  form  of  a  fish-hook 

at  its  artionlatioii.    Finally,  the  interopercukun  has  the  form  of  a 

long  square,  carved  on  the  posterior  side ;  its  height  is  contained 

twice  in  its  length. 

The  brancUoetegal  rays  are  thirteen  in  number,  their  length 
diminishing  very  gradually  from  the  opercular  aH)arat«s  beneath  the 
tkcoat,  where  the  last  is  only  onerthird  smaller  tiian  the  first  This 
latter  can  scarcely  be  distinguished  from  the  interoperculum,  so  thin 
and  dikted  is  it ;  it  is  only  a  little  more  narrow,  and  we  remark 
that  it  has  a  tendency  to  bend  itself;  The  curve  is  stronger  on  the 
four  following,  which  are  still  very  dilated  compared  to  the  eight 
remaining,  which  ace  not  larger  than  ordinary  rays,  and  flattened^ 
with  a  more  marked  elbow  on  their  extremity  of  insertion,  which, 
moreover,  is  curved  inwards. 

The  fins  on  the  whole  are  strong  and  proportioned  to  the  body 
which  t|^ey  have  to  support  and  to  move.  The  dorsal,  which  is  larger 
than  in  the  S*  namaycushj  is  higher  than  it  is  long,  and  occupies 
exactly  the  middle  of  the  back ;  its  margins  are  straight.  The 
adipose,  opposite  to  the  posterior  margin  of  the  anal,  is  narrow,  lan- 
ceolate, wiUi  an  elliptical  summit  turned  backwards.  The  caudal  is 
ample  and  ali^tly  furcate,  much  less  furcated  than  in  S.  namayeiish. 
The  anal  is  as  high  as  the  dorsal,  but  not  as  long  as  this  latter, 
though  its  rays  are  more  numerous ;  they  are  there  very  dens^,  and 
the  three  fint  are  shorter  than  the  fourth ;  its  terminal  margin  is 
straight.  The  venteals  are  inserted  beneath  the  dorsal,  vertically, 
under  the  seventh  ray ;  they  do  not  reach  the  anua  behind ;  their 
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TW  aaks,  gemtnUj  wmaSL,  are  a  itde  kfger  en  Ike  knrer  r^oe 

ef  the  tody  tcMad  the  wlnh.    TUr  gnefal  fine  k  elliptieal, 

&e  direction  ofltoleBgdi  oftiiefidi; 
oae^i^hlhcf  en  indi  on  epecimeos 
ef  two  fied  m  Iei^;di.  Thoee  of  die  leliiel  Sae  ere  pnqxHrtiooellj 
r,  ead  pedhieled  witk  a  ki^ge  ohmI,  lAidi  rendexs  tUi 
rerj  eawpeaooe.  It  fidkms  the  niddk  of  die  body  vpon  Om 
cendel  re^oii  end  neee  gndaaDy  in  edfaiieiiig  towards  die  lieed,  ao 
ttei  in  die  eoterior  r^oo  it  approachee  laadi  more  to  the  bade  tbaa 
to  die  bellj. 

Hie  edor  taiiee  aeeor£ng  to  the  feeing  ground  on  which  it  ii 
eaog^t,  and  ie  bn^ter  daring  the  breeding  eeaeon,  ae  is  ge&e^ 
an  J  die  ease  among  all  qiecies  of  diis  fionily.  Ibe  young  ban 
toansrerse  bars,  wlueh  Asappear  widi  dieir  growdi,  like  diofle  of 
odier  spedes  of  eafanon. 

Tins  also  is  a  fidi  of  luj^  and  rieh  flaTor^bot  so  fist  as  to  be  almost 
nnfit  fi>r  food,  die  greater  part  of  it  meldng  down,  as  it  were,  in  tho 
process  of  cookmg.  This  renders  its  preservadon  in  alcohd  Yszy 
^fliciilt,  if  not  impossible.  All  die  specimens  wUch  I  bron^t  from 
our  excorsion  have  decomposed.  They  were  caa^^t  at  Michipicotin, 
and  occur  eyerywhere  along  the  nordiem  shores.  They  are  pardcQ- 
larly  abundant  abont  Isle  Royale.  « 

CoBEOONUS,  ArtedL 

We  shall  not  treat  here  of  die  history  and  die  characters  of  the 
genus  Coregonus  in  its  whole  extent.  For  this  I  refer  my  readers  to 
the  twenty-first  volume  of  the  Butaire  NaturelU  de»  PcummM.  I 
shall  merely  criticise  the  North  American  spedesi  which  I  have  been 
enabled  to  study  in  nature,  refraining  from  oflering  conjectures  on 
those  which  renudn  imperfecdy  known  to  me.   To  dday  their  reriaion 
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until  wa  posBesB  ori^nal  specimens,  is  the  only  means  of  presemng 
their  nomenclature  intelligible. 

The  refonns  we  have  proposed  to  introduce  among  the  species 
described  below,  are  of  a  natare  to  excite  the  attention  of  the  natnr- 
alislB  of  this  continent,  and  to  indnce  those  who  may  find  them* 
aeUes  in  fiivorable  circomstances  to  observe  minutely,  and  to 
ooUect  materials  which  may  some  day  serve  as  the  basis  for  a  special 
work  <m  the  genus. 

The  Cbreganus  cky>eiformis  was  described  for  the  first  time  by 
two  authors  simultaneously,  who  have  each  given  it  a  particular 
name.  The  question  of  priority  might  be  contested;  and  what 
shows  that  subsequent  authors  disagreed  on  this  point  is,  that  some 
adopted  the  name  g^ven  by  Lesueur,  others  that  of  Mitclull.  Natur- 
alists have  now  agtoed  to  adopt  the  name  clupdformiiy  it  having 
the  priority  of  a  few  weeks,  and  being  also  the  more  appropriate  to 
this  species;  and  the  figure  of  the  Fauna  of  New  York,  thou^^ 
learing  still  much  to  be  desired,  is  however  sufficient  to  distinguish  it 
in  the  present  state  of  science.  In  the  same  year,  Dr.  Kirtland  pub- 
lished another  figure,  which  appeared  in  the  Journal  of  the  Natural 
History  Society  of  Boston,  lY .,  PI.  9,  f.  1.  It  being  much  inferior 
to  that  of  Dr.  Dekay,  I  have  omitted  it  in  the  synonymy  >  it  seems 
really  to  me  in  contradiction  with  the  other  quotations.  I  have  cited 
tiie  description,  because  it  is  literally  copied  from  Lesueur.  I  should 
not  be  surprised  however,  if  the  specimens  which  Dr.  Kirtland  has 
had  under  his  eye  belonged  to  another  species,  though  it  is  impossi- 
ble to  decide  this  by  means  of  the  figure.  Richardson  also  repro* 
dnced  the  ori^nal  description  of  Lesueur,  not  having  seen  the 
species  himself. 

In  truth,  the  history  of  this  species  has  remained  ahnost  what  it 
was  in  1818.  Dr.  Dekay,  who  has  revised  the  species  in  nature, 
does  not  complete  its  description,  limiting  himself  to  a  mention  of 
the  most  prominent  traits.  Finally,  M.  Valenciennes  himself  is  still 
more  brief.  I  believe,  moreover,  that  he  is  mistaken  when  he  con- 
siders C,  Iticidus  Bach,  as  identical  witii  O.  clupe^omm*  It  would 
rather  be  with  (7.  aU>uB  Lesu.  that  it  ought  to  be  compared,  and  to 
which  it  is  nearly  related ;  but  the  position  o    the  eye,  a  smaller 


monAi,  iKTgtT  mBaSOMiimj  and  a  fibcent  confenitttiop  of  the  ope^ 
odar  appmtus,  dwtingnidi  ii  soffidendy. 

AD  andiors,  after  Leaoenr,  hftre  been  mistaken  in  the  C  a26itt ; 
dus  would  not  be  snrpraing  had  tbe  j  nothing  to  goide  diem  bat  the 
dwrt  deicription  of  diis  aatfaor;  bat  the  figure  wliich  acoompanies  h 
learet  nodoabt  aboat  his  spedee, and  the  most  soperficial  inspeetioii 
vi^  anfliee  to  give  at  least  an  approximate  idea  of  it.  In  the 
present  state  of  the  sdence  I  agree  that  we  may  eonfonnd  oor  C. 
9^dimmu$  and  C  Utiar  in  their  fbtt-grown  condition ;  bat  where 
the  question  is  between  so  dilferent  species  as  0.  aOnu  Lesa.,  and 
those  (for  we  diall  see  that  there  are  seyeral)  which  withors  hare 
designated  under  the  same  name  after  Lesueor,  we  maj  yeej 
nklbaanlRj  ask  oonelves,  whedier  the  information  ^ven  by  them  has 
been  drawn  from  original  sources,  or  has,  perhaps,  been  pablidted 
under  the  beEef  that  the  fishes  commonly  deagnated  mider  the 
name  of  fMU-fiAu^  must  aU  belong  to  the  same  species. 

nmro  are  two  groups  <^  Coregoni ;  one  having  the  lower  jaw 
hmger  than  die  upper,  the  odier  having  a  squarely  truncated  soont, 
and  the  ui^ier  jaw  oreriapping  the  lower.  (7.  aliuM  Lesu.  belongs  to 
the  first  of  diese  groups,  whilst  the  Coregoni  described  under  the 
same  name  by  subsequent  authors,  belong  to  the  second  group.  Let 
us  now  review  these  latter,  having  no  longer  to  compare  them  with 
the  species  of  Lesueur. 

Dr.  Richardson  has  described  and  figured  under  the  name  of  C. 
«Aiis,  a  species  aRied,  in  certain  regards,  to  our  (7.  9apidi99iimu9sA 
G.  latior;  but  I  think  it  cannot  be  identified  either  with  the  one  or 
the  other,  due  attention  being  paid  to  the  differences  indicated  in 

t>ur  descriptions.    Dr.  Dekay  gives  this  species  as  the  C.  albus  in  bis 

New  York  I^uma ;  but  not  baring  seen,  he  says,  the  species,  he 

boirows  his  information  from  Dr.  Richardson. 
Another  species  has  been  mentioned  under  the  name  of  C.  aSmSf 

by  Mr.  Thouqison.    This  species  is  our  C.  Mapidisnmus, 

A  third  species  has  hitherto  been  confounded  with  the  preceding, 

to  wluch  it  approaches  in  several  respects.    This  is  our  C.  laUar* 
FinaUy,  I  inquire  what  may  be  the  (7.  albuB  of  EirUand  ?    The 

figure  which  he  gives  of  it  is  different  at  the  same  time  from  those 

published  by  Dr.  Richardson  and  Mr.  Thompson,  so  that  I  do  not 
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know  to  wbich  of  them  to  refer  it.  I  shonld  not  be  snrprised  to  find 
it  the  type  of  a  particxdar  species.  The  details  of  the  head  not  being 
minately  given  in  the  figure,  do  not  allow  ns  to  make  a  direct  com* 
parison  of  them. 

The  presence  of  small  teeth  on  the  surface  of  the  tongue  is  an 
almost  universal  character  in  Coregonus,  though  it  is  more  evident  in 
the  species  in  which  the  lower  jaw  is  longer ;  this  would  be  another 
character  of  this  group,  which  would  allow  us  to  associate  with  it  (?. 
Labradoricus  and  ffarengus,  which  M.  Valenciennes  was  disposed 
to  discard  from  it  In  the  species  with  a  truncated  snout,  and  a 
longer  lower  jaw,  we  remark  that  the  intermaxillaries  have  a  row  of 
teeth.  These  differences  seem  to  me  of  sufficient  value  to  justify 
flie  formation  of  two  distinct  genera  for  these  fishes.  I  would  pro- 
pose to  preserve  the  name  of  Ooregonu9  for  those  species  in  which 
the  snout  is  prominent,  as  it  was  primitively  established  with  refer- 
ence to  such  species  in  Europe.  The  name  of  ArgyrosomuB  might 
be  applied  to  the  other  species,  with  a  truncated  snout  and  a  promi- 
nent lower  jaw. 

The  species  of  this  continent  may  be  grouped  as  follows  :* 


AT^yT09OtlWS» 

Congoaus  dupeiformis  DeKay* 
**       *aibti8  Le9u* 

Incidua  Richards. 

•  TulUbee  Rich. 

*  Harengus  Rich. 
Labndorieofl  Rich. 


tt 


n 


Coregcfnwt^  proper. 
*  CoregOQuii  sapidissimag  Agau, 

*  latior  Agaas* 
albitB  Rich, 
albtu  KirtL 
Otsego  Dekay. 

*  quadtilaieralis  RidL 


u 


u 


M 


CoREeomjs  clupbiformis,  Dekay. 

Salmo  clupbiformis  Mtch.  Amer.  Month.  Mag.  1818, 11.,  821. 

(  White-JUh  of  the  lakes,') 
CoREGONus  OLUPBiPORMis  DcKay  N.  Y.  Fna.  1842,  p.  248  PI., 

60,  f.  198,  Qcommon  Shad  Salmon.) — Cuv.  et  Vol.  H.  N.  Poiss. 

1848,  XXI.,  523,  (excl.  syn.) 


*  The  names  in  itaUea  indicate  species, to  be  revised.  About  C,  Labrtuhrieua  weare 
kft  in  doabt  as  to  its  position.  We  have  collected  speoiittens  of  seven  species  Iq  X«Bke 
dttperior,  which  are  marked  here  with  an  asterisk  (*). 


Ommanm  Ansi  Lem.  Joan.  Ac  N.  So.  FhBad.  1818,  L,281« 
iHirrmg  Sahmmy)—BiAardM.  Fn.  Bor.  Am.  1836,  HL,  203.— 
Alrti.  Bo6t.  Joum.^  N.  H.,  1842,  lY.,  2&i.—Startr  Sjnops. 
1846,  p.  199. 

Poaesmg  oofy  ft  femak  infindual  of  dus  spedei,  our  deacriptioii 
■ast  noc  be  oooodered  is  ftbsdate,  and  applicable  to  the  males  mnd 
'  jiNing,  for  tfaeir  Sam  and  general  ootfinei.  Dr.  Dekaj  baa  already 
ittde  tbe  obserration  than  the  malea  are  more  ekmgated  than  the 
jpiaalpti  and  that,  besidee,  die  latter  ore  dstperoiMlfliioreaMRpreMMl/ 
which  is  generally  the  case  in  the  SalmomdjD. 

The  general  finrn  is  regular,  spindle-like,  neither  duck  and  abort, 
nor  alender.  The  aides  are  much  compreaBod ;  the  line  of  the  back 
ia  nearij  strai^t,  aomewhat  alq»ag  on  the  nape  and  the  head  aa 
Ekevise  on  the  re^on  of  the  adipoae  fin,  and  raised  on  the  caudaL 
The  curre  of  the  beQj  ia  unifona  from  the  lower  fi^e  of  the  head  to 
die  feominatian  of  the  anal ;  the  lower  side  of  the  tail  is  straight  or 
aC^dv  ooncare.  The  greatest  height  of  the  bodj,  taken  before  the 
dorsal,  ia  amtabied  five  times  in  the  irtiole  length,  bcluding  most  of 
the  candal  fin.  The  thickness  is  less  than  half  of  the  hei^t.  It  is 
about  die  same  on  die  whole  abdominal  regjion  and  the  thorax,  dimin* 
iahing  gradually  towards  die  taiL 

Hie  head  is  small,  compressed  like  the  ades,  flattened  abo?e, 
rounded  bek>w,  pointed  befi>re.  Its  lengdi  equals  the  hei^t  of  die 
body,  that  is  to  say,  it  fi>ims  one-fifdi  of  the  length.  The  eyes  are 
large  and  drcular,  separated  from  the  extremity  of  the  jaw  by  a 
diameter  of  their  orbit,  and  by  twice  and  a  half  this  diameter,  firom 
the  posterior  mar^  of  the  opercular  apparatus.  The  nostrils  are 
nearer  to  the  snout  than  to  the  orbit.  The  opening  of  the  mouth  is 
of  nuddle  size,  of  a  quadrangular  form ;  die  lower  jaw  considerably 
exceeds  the  upper,  and  rises  slighdy  at  its  extremity,  which  b  round- 
ed ;  its  margin  contains  a  few  fine  indentations,  which  seem  to 
indicate  teedi ;  the  intermaxillaries  have  very  fine  teeth.  The  su^ 
fibce  of  the  tongue  seems  to  have  two  longitudinal  rows  on  its  middle 
shield,  if  we  can  call  teeth  small  acute  points.  The  tongue  itself  ia 
pointed,  and  does  not  attain  the  inner  mar^  of  the  intermaxit 
lanes.    The  maxillariea  are  elongated,  of  an  oblong  form,  with  entire 
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■largms ;  their  posterior  extremity  not  attaining  a  vertical  line  which 
would  descend  tiirongh  the  centre  of  the  eyeball.  The  mandibles, 
situated  on  the  inner  margin  of  the  mamillaries,  are  small  and  narrowi 
irith  an  nndulated  outUne  terminated  abore  by  a  slender  and  acnte 
pirocess.    The  saborbitaries  cover  two-thirds  of  the  face. 

He  preopercnlnm  is  concave  on  the  middle  of  its  ascending 
branch ;  its  posterior  an^e  is  rounded,  and  extended  to  the  lower 
mar^n  of  the  face,  and,  conjointly  with  the  lower  branch,  nearly 
covers  entirely  the  prolongation  of  the  interoperculnm  towards  the 
lower  maxillary.  The  part  of  the  interoperculnm  which  remains  un- 
covered, is  triangular ;  the  upper  angle  rises  before  the  operculum. 
This  latter  is  higher  than  it  is  broad  above,  straight  or  slightly  con- 
cave,* rounded  behind,  oblique  and  straight  on  the  suboperculum, 
which  is  the  most  regular  of  the  bones  of  this  apparatus,  being  arched 
on  its  lower  edge,  and  son^ewhat  more  narrow  behind  than  before. 

The  branchial  fissures  continue  beneath  the  head,  the  branchioste- 
gal  membrane  of  the  right  side  unites  to  that  of  the  left  on  the  region 
of  the  isthmus,  where  they  are  contiguous,  the  first  jointed  beneath 
the  second.  The  branchiostegal  rays,  eight  in  number,  are  verf 
dose,  flattened,  and  almost  straight. 

The  scales  are  proportionally  large,  of  subcircular  form,  the  inner 
margin  irregular  and  angular.  The  largest  occupy  the  middle  of 
the  trunk  and  the  abdominal  ^region,  where  they  measure  more  than 
a  quarter  of  an  inch  ;  they  diminish  towards  the  thoracic  arch,  the 
back  and  the  tail,  where  tiiey  are  smallest.  On  the  middle  line  of 
the  belly  their  form  is  much  elongated  and  elliptical.  Their  termi- 
nation is  very  remarkable  on  the  basis  of  the  caudal,  resembling 
somewhat  the  fork  of  this  fin  by  the  concave  line  they  form.  The 
lateral  line  is  near  the  middle,  rather  near  to  the  back,  and  is  slightiy 
inflected  on  the  abdomen  by  a  very  protracted  curve. 

The  dorsal  fin,  situated  on  the  middle  of  the  back,  is  much  higher 
tfian  it  is  long,  and  its  margins  are  straight ;  its  first  ray  is  short 
and  simple ;  the  second  does  not  reach  beyond  two-thirds  of  the 
height ;  it  is  articulated,  but  not  bifurcated.  The  adipose  fin  is  long 
and  narrow.  The  anal,  longer  and  less  high  than  the  dorsal,  is  con- 
cave on  its  terminal  margin ;  it  somewhat  exceeds  the  adipose  fin 
backwards ;  its  height  somewhat  exceeds  its  length.    The  caudal  is 


dtoplj  fwriiiJl ;  ifti  lobet  an  poinled.  The  Tenkab  are  laige,  tci* 
aotgahr,  r^ukr,  the  ooler  wmrffn  somewhat  Imiger  than  the  inner; 
Ibcir  extieflutf  m  noc  an  inch  from  the  anus ;  the j  are  inserted  oa 
the  lover  &ee  of  the  bodj,  and  yerj  near  each  other ;  their  base 
of  inseniun  is  roonded ;  die  coftaneons  prolongatiMi  of  their  npper 
mifgin  is  Mchehii^gatftd.    The  pectorals  are  elongated  and  pointed. 

Br.  8;  D,  I,  U;  A.  n,  13;  C.  7,  I,  10,  9,  I,  7 ;  V.  1, 11; 
P.  16. 

This  species  is  from  the  Fie ;  hoi  occurs  eTerjwhere  along  the 


Oannons  aimvs  Lem.  Joun.  Acad.  N.  Be.  Philad.  1818,  L,  282 
(fgned.) 

The  general  Ibm  is  el^paatlj  doQgated,  lanceolate,  with  yery  reg- 
ular ondinea.  The  cnrye  of  the  hack  is  amilar  to  that  of  the  bellj, 
except  that  the  ^aoe  on  the  back,  which  extends  from  the  nape  of 
tke  nedi  to  tlM  dorsal,  is  mmpe  arched,  whilst,  on  the  belly,  it  is  most 
ardied  between  the  rentrab  and  the  anaL  However,  in  young 
indindnab  from  Bto  to  eight  inches  knig,  these  two  lines  present  the 
greatest  imifiioButy.  The  body  is  regulariy  compressed;  the  greatest 
hdght  before  tfie  dorsal  is  contained  foor  times  and  a  half  in  the 
Itti^th,  reckmed  from  the  end  of  the  snoot  to  the  end  of  the  scales  <mi 
the  caudal*    The  thickness  is  equal  to  half  of  the  hei^t. 

The  head  is  corneal,  pointed  at  its  extremity,  and  more  compressed 
ten  the  body,  attenuated  bek>w;  it  forms  the  fifth  part  of  the 
length,  excluding  the  caudaL  The  skull  is  rather  flattened  than 
convex ;  it  is  sl(^»ng  as  much  as  the  lower  surface  is  raised.  The 
eyes,  very  large  and  circular,  are  atuated  at  the  distance  of  their 
diameter  from  the  end  of  the  snout,  and  of  twice  and  a  half  this  same 
diamettf  from  the  posterior  margin  of  the  opercular  ajqparatua.  The 
suborbital  bones,  wy  much  developed,  encroach  upon  almost  the 
whole  &oe,  of  which  a  very  small  and  narrow  space  is  left  bare  above 
the  anterior  branch  of  the  preoperculum  as  far  as  the  posterior  ex- 
tremity of  the  maxiUariea.  The  nostrils  open  on  the  upper  &ce  of  the 
rostrum,  at  equal  distances  from  its  extremity  and  (he  anterior  marg^t 
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of  liie  orbiL  The  mooih  is  large  in  oompaiison  to  tiie  oilier  species ; 
when  opeuj  its  fonn  is  that  of  a  quadrangular  toimel,  measuring 
■even-eighths  of  an  inch  vertically,  and  one  and  three-eighths  indies 
tnfDsverselj :  it  contains  no  teetii.  Bat  on  the  other  hand,  there  are 
two  rows  of  momentary  teeth  on  the  tongae ;  in  order  to  see  them 
the  membrane  of  the  surfi^e  must  be  removed.  The  tongue  itself  is 
narrow  and  pomted.  The  lower  jaw  is  linger  tiian  the  upper ;  its 
extremity  is  rounded  and  slightiy  nosed.  The  intermaxillaries  are 
small ;  the  maxHlaries  oblong  and  elongated,  attaining,  with  their  pos- 
terior extremity,  the  anterior  mar^n  of  the  eyeball.  The  labials  are 
one  half  smaller,  and  of  the  same  form,  having  a  small  point  at  their 
anterior  extremitj. 

The  outer  drcumference  of  the  opercular  apparatus  is  rounded  and 
semioircukr,  and  scarcely  shows  a  tendency  to  undulate  in  the  margin 
rf  the  subopereulom.  The  operculum  would  be  triangular  were 
it  not  for  the  curve  of  its  upper  and  hinder  margin ;  the  lower  }piu> 
ffsky  contiguous  to  the  suboperoulum,  is  very  oblique.  The  interoper- 
eulum  attains  the  lower  angle  of  the  operculum ;  its  hinder  angle 
is  rounded,  subtriangular ;  its  anterior  branch  is  completely  covered 
by  tho  preoperculum,  which  is  very  wide  at  its  angle. 

The  branchiostegal  apparatus  is  little  developed,  and  arranged  as 
in  C  dupeifamUs.  There  are  seven  very  close,  short,  and  flat- 
tened rays. 

The  scales  are  proportionally  large,  easily  falling  off  in  individuals 
fifteen  inches  kmg ;  tiie  largest  are  those  covering  the  sides  near  the 
lateral  line,  which  measure  six-eighths  of  an  inch  in  the  longitudinal 
direction,  and  somewhat  more  than  four  in  the  transverse.  On  the 
abdomen  the  proportions  change ;  they  are  somewhat  higher  than  long, 
and  are  sensibly  oblong  with  their  greatest  diameter  oblique.  Beneath 
Ae  belly  they  are,  as  usual,  much  elongated.  The  lateral  line  is  near 
tbe  middle  of  the  body,  somewhat  nearer  to  the  back  than  to  the  belly : 
at  its  ori^  it  rises  above  the  operculum ;  it  is  stndght  along  the  tail. 
Tbe  termination  of  the  scales  on  the  caudal  presents  the  same  pecu« 
Barity  as  in  C  elupeiformU. 

The  dorsal  is  on  the  middle  of  the  back,  its  height  somewhat  ex« 
oeedmg  its  lengUi,  and  its  upper  margm  straight.  The  adipose  fin 
IB  oUong,  and  elongated,  exactiy  oppoate  to  the  hinder  margin  of  the 
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anal.  The  anal  itself  ib  inoeh  longer  than  Uj^y  and  the  d»pio^^ 
between  the  anterior  and  the  posterior  mar^  is  greater  than  on  the 
dorsal ;  the  outer  margin  is  concaye.  The  caudal  is  furcated ;  its 
lobes  are  pointed.  The  yentrals  are  very  near  each  other,  and 
shaped  as  in  (7.  dupeffarmMy  and  the  cutaneous  prolongaticm  of 
their  upper  mar^  is  long  and  triangular.  The  pectorals,  little 
longer  than  the  ventrals,  are  oblong  and  less  pointed  than  mO.^ 
jps^ornitf* 

Br.7;  D.n.lO;  A.n.ll;  0.  8, 1.  9,  9,1.7;  V- 11;  P.17. 

Lesueur  did  not  give  the  dimensions  of  his  fish :  those  which  I 
hare  procured  do  not  exceed  fifteen  and  a  half  inches,  though  I  hais 
seen  a  numerous  series  of  them.  I  do  not  know  whether  they 
attam  a  larger  sise. 

This  species  is  common  about  the  Pic ;  but  I  haye  also  secured 
specimens  from  yarious  localities  along  the  northern  shores  of  the 
lake. 

GoBEGONUS  SAPiDissnfus,  Agass. 

OoBXGONUB  ALBU8  Thovnpn.  N.  H.  Verm.  1842, 1.,  148,  (woodcut) 
(WkU^-fitih  at  Lake  sAoJ.) 

We  take  as  the  type  of  this  species  the  description  and  the  figure  of 
Mr.  Thompson,  which  though  much  reduced,  ^yesa  clear  idea  of  it 
We  haye  seyeral  individuals  twenty-two  inches  in  length,  the  om 
of  those  which  Mr.  Thompson  himself  has  described.  A  complete 
series  of  young  indiyiduals  enables  us  to  j^ye  a  full  description,  vA 
in  order  to  render  it  more  intelligible  we  shall  bej^  with  the  adult 

The  general  form  is  slender,  the  sides  compressed,  the  back  snd 
belly  prominent.  The  space  contained  between  the  anterior  marpn 
of  the  dorsal  and  the  occiput  b  much  arched,  conyex ;  and  the  nape  of 
the  neck  itself  is  sometimes  yery  prominent.  From  the  doisal  the 
line  of  the  back  descends  abrupUy  on  the  tail ;  it  is  somewhat  de* 
pressed  immediately  behind  the  adipose  fin,  and  rises  somewhat  o& 
the  insertion  of  the  candal.  The  yentral  line  is  almost  uniforiDly 
conyex,  but  the  re^on  situated  between  the  yentrak  and  pectoisb  if 
somewhat  more  prominent.  This  line  becomes  yery  oblique  and 
ascendant  beneath  the  thoracic  region  and  the  head.    The  greatest 
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lieigkt  of  the  tnmk  correeponds  to  a  veriieal  Bne  along  tbe  middle  of 
the  space  between  the  pectorals  and  the  yentrab ;  it  is  contained 
about  three  times  in  tiM  .length,  exclusive  of  the  caudal.  The 
thickness  at  tiie  middle  of  the  trunk  corresponds  to  the  height  as  one 
to  two ;  it  is  somewhat  less  anteriorly^  and  diminishes  graduallj 
towards  the  caudal  re^on.  The  head  is  proportionally  smaU,  com- 
pi^essed  laterally,  pointed.  Its  upper  surface  slopes  as  much  as  the 
lower  rises,  so  that  in  adult  individuab  it  appears  disproportioned  to 
the  development  of  the  trunk,  of  which  it  forms  only  a  very  small  pro- 
portion. Its  length,  however,  is  one-fifth  of  the  whole  length,  the 
caudal  included.  The  middle  surface  of  the  skull  on  the  suture  of 
the  frontals,  is  slightly  conical,  and  causes  the  two  halves  of  the  skull 
to  appear  inclined  towards  the  eyes.  These  latter  are  large  and 
iubcircular ;  the  hinder  margin  of  their  orbit  is  at  an  equal  distance 
between  the  end  of  the  snout  and  the  firee  mar^n  of  the  operculum. 
The  suborbital  bones  cover  the  whole  space  between  the  orbit  and 
the  upper  region  of  the  operculum,  but  leave  bare  the  lower  half  of 
tiie  cheeks ;  they  form  a  continuous  series  below  the  eyes  as  far  as 
the  snout,  where  this  latter  elongates  itself  over  the  labials,  which  it 
receives  beneath  its  lower  margin.  The  nostrils  are  somewhat 
nearer  to  the  orbit  than  to  the  extremity  of  the  snout.  This  latter  is 
cut  obliquely,  and  slopes  over  the  lower  jaw,  which  shuts  within  the 
intermaxillaries.  The  mouth  is  moderate.  The  intermaxillaries  are 
small,  and  occupy  only  the  extremity  of  the  rostrum ;  they  have  a 
row  of  very  small  teeth,  flexible  like  bristles.  The  labials  are  very 
short,  ^n,  elongated,  and  attain  the  anterior  margin  of  the  orbit ; 
they  have  on  their  termination  a  small  shield,  which  is  bony,  pearl- 
like and  included  in  the  skin.  The  lower  jaw  seems  to  be  unprovided 
with  teeth,  at  least  we  cannot  observe  any  either  with  the  magnifying 
g^ass  or  with  the  touch.  The  branches  of  the  lower  manllaries  dilate 
in  the  form  of  a  very  thin  blade,  which  in  the  state  of  rest  shuts 
itsdf  up  under  the  suborbital  bones.  At  the  anterior  mar^n  of  this 
blade  we  remark  a  cutaneous  expansion,  a  kind  of  lip,  which  is  at. 
tached  to  the  posterior  and  terminal  margin  of  the  labials,  and  fonns 
thus  the  angle  of  the  mouth.  The  tongue  is  short  and  broad,  free 
only  on  its  anterior  and  lateral  outline ;  its  surface,  though  seeming 
to  be  smooth,  has  some  irregular  rows  of  small  aq)erities,  which  are 


pereeired  odIj  after  remonng  tlie  inTesliBg  meinbniie. 
The  opereafam  is  snbtriangolar  and  large,  when  we  cooader  tbat  At 
iqyper  and  hinder  margbia  peas  firom  one  to  the  other  bj  a  cnnre ; 
the  lower  wuargsi  ia  etrai^t  and  oblique,  and  aa  long  aa  the  anteiior 
■nrgm  is  high.  The  aabopeicoliim  is  arched  on  its  whole  eiioam* 
Cwence,  and  nakee  a  projeetion  beyond  the  op^cnkm.  The 
interoperealam,  almoat  oompleiely  corered  bj  the  preoperonhuBi 
pteaenta  exftemattj  only  a  snail  triangular  soriaee,  and  a  small  na^ 
rofw  band  below  the  lower  branch  of  the  preoperculiiin ;  though  in 
reali  ty ,  this  bone  is  as  long  as  the  sabopereolnmi  hot  less  broad,  hanng 
the  fixm  of  a  rery  aoote  trian^,  of  wluch  the  snmimt  wonid  be  oa 
tkeanlerior  ade. 

The  branchial  openings  are  yeiy  ample,  and  join  each  other  at  tike 
lower  snr&ee  of  the  head.  The  branohiostegal  membrane,  whose  oSee 
it  is  to  shut  this  fissure  conjointly  with  the  opereolar  apparains,  is 
pn^xtftionaUy  Utde  deyel<qped;  it  oontains  commonly  mne,  some* 
times  ten  Tery  crowded,  fl^tened  and  almost  straight  rays. 

The  scales  are  4^  nuddle  nam  in  proportion  to  that  of  the  fish.  The 
largest  are  situated  beneath  the  belly,  the  smaUest  under  the  throat, 
the  thoracic  bdt  and  the  caudal  region.  Iliose  of  the  lateral  line 
are  someirimt  smaller  than  those  i)i  the  adjacent  rows.  Their  foim 
is  generally  sabdrcnlar  or  irregdarly  quadrangular,  but  th^  verti- 
oal  diamet<»'  has  a  slight  tendency  to  surpass  the  lon^tudinal  diame- 
ter. This  peculiarity  is  especially  striking  on  the  abdonunal  region, 
where  really  the  scales  are  oblong  and  of  a  hmght  senably  greater 
than  their  length ;  at  the  same  time  that  their  outlines  become  mora 
regular  and  nearly  oval.  Their  imbrication  has  e?en  here  some- 
thing peculiar  in  being  less  close ;  the  rows  a}^ar  independent,  and 
jpye  to  the  fish  a  ban^d  aspect.  The  outlines  of  those  of  the  late- 
ral Kne  are  the  most  irregular.  The  outer  mar^^n  is  in  all  more  or 
less  circular  and  entire.  The  lateral  line  itself  is  nearly  strai^t  and 
nearer  to  the  back  than  to  the  belly ;  it  be^ns  from  the  upper  angle 
of  the  operculum  and  extends  itwlf  to  tiie  middle  (rf  the  oaudsL 

The  anterior  margm  of  the  dorsal  fin  correepcmds  to  the  middle  of 
the  space  contuned  between  the  extremity  of  the  snout  and  the  baaisof 
the  caudal ;  the  fourth  and  fifth  rays  are  the  kmgest ;  the  first  two 
abort  and  rudimentary  spines  are  applied  agrasi  the  third,  which  is 
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wnple  but  ftrticnlated,  and  akaoBt  as  long  as  the  foDowing ; 
higjber  than  it  is  long,  this  fin  has  a  triangular  form  on  account  of  its 
posterior  mar^n,  which  is  low  and  mdinea  on  the  back.  The  adi- 
pose is  broad,  covered  with  small  scales  on  its  basis  and  opposite  to 
the  posterior  half  of  the  anal,  of  which  it  does  not  attain  the  eztrem- 
itj.  The  anal,  as  long  as  it  is  high,  occupies  the  middle  of  the  space 
between  the  anus  and  the  basis  of  the  caudal ;  it  has,  like  the  dorsal, 
two  spinous  rudimentary  rays  in  its  anterior  margin,  and  one  soft  raj 
more.  The  caudal  is  furcated  and  ample ;  small  scales  encroach 
apcm  its  basis.  The  ventrals  are  large,  with  their  terminal  mar^n 
straight ;  thej  are  almost  as  long' as  the  dorsal  is  high ;  the  anterior 
margjm  opposite  to  the  twentieth  ray  of  the  dorsal  contains  a  small 
spinous  rudiment  hidden  beneath  its  membrane  ;  iiie  cutaneous  appen- 
dix of  the  upper  margin  is  very  small.  The  pectorals  are  elongated, 
qundle-like,  and  proportionally  small. 

Br.  9;  D.  IL  11;  A.  U.  12;  C.  7,1.  9,8,1.  7;  V.  12;  P. 
16. 

During  the  early  age,  when  its  size  does  not  exceed  eight  inches, 
the  slender  form  is  the  predominant  character  of  this  fish.  The  line 
of  the  back  and  that  of  the  belly  being  then  very  little  prominent,  and 
the  outline  of  the  head  passing  in  direct  continuation  to  that  of  the 
bodj,  there  results  a  harmonious  whole  in  the  proportions  of  these  two 
regions.  The  compression  of  the  body  is  already  very  marked ;  the 
head  is  already  pointed  and  forms  one-fifth  of  the  whole  length,  not  in- 
cluding the  caudal  fin.  The  rostrum  is  truncated  but  rounded,  and 
exceeds  the  lower  jaw.  The  nostrils  are  placed  at  equal  dbtances 
between  its  extremity  and  the  eye.  The  greatest  height  slightly  ex- 
ceeds the  length  of  the  head.  The  chanacteristic  form  of  the  fins  may 
already  be  remarked ;  there  being  one  ray  more  or  less  in  the  one  or. 
the  other  of  the  fins.  The  ventrals  are  placed  somewhat  more  for- 
wards  relatively  to  the  dorsal,  their  anterior  margin  being  perpendicu- 
lar to  the  fifth  or  sixth  of  its  rays.  The  same  complete  development 
is  also  observed  in  the  opercular  apparatus ;  the  operculum  alone  pre- 
sents this  slight  difibrence,  that  its  height  sometimes  exceeds  a  little 
the  length  of  its  lower  margin ;  the  breadth  of  the  suboperculum  is  also 
subject  to  some  variations.  The  scales  at  this  period  are  thin  and  &U 
off  easily,  but  we  may  recognise  already  the  different  charaoters  which 


Tk  liftBnl  Ew  ii  alrtt^  and  nearer  to 

belj.   Bmk  m  mm  aa  the  uidindaala  attam  a 

the  head  btieo»ea  dedfoos,  liie  impe  of  liie 

vi^elh;.  Ae  hack  riKS.  fkm  bdj  bf^^owcs  more  pranineni ;  but 

ii3  deader,  the  head  h  in  harmonioas  ]»opor> 
The  traalu  if  vhkh  it  fenaa  ahead j  one^fUi  of  the  length, 
;  half  ef  the  riwlil  The  roetma  becomea  eomewhat  more 
and  aom  ahrai*.  The  heig^  of  the  bod j  exceeds  how- 
akwlr  the  length  ef  &e  head. 
When  Dfiridnab  atxahi  ibarteen  mdies  Ihe  back  and  Ae  nape  of 
er^  eovpez,  and  the  head  Tetj  deeEroua,  the  belij 
firom  tins  MOBMnt  the  head  appears  disproportknied  to 
traak.  and  is  ionnd  to  fim  exnetlj  ono^fth  of  the  whole  length, 
candal  exciaded,  as  ne  have  seen  in  the  adolt.  The  height  of 
the  bodj  is  contained  fevr  times  in  ito  kngtii.  The  scales  are 
ai3I  thinmid  &!  off  easDj,  bat  they  already  begin  to  be  more  adhe- 
than  daring  the  prece£ng  stages.  The  middle  sai&ce  of  die 
is  anncd  with  sbmJI  asperities  as  in  the  adaK;  and  the  intermsz* 
Sariea  hare  also  that  row  of  fine  teedi  which  we  hare  indicated 


Thb  spedea  is  the  common  white&h  of  Lake  Saperior,  of  which 
as  large  nnmben  are  ean^t  and  salted  erery  year.  It  is  one  of  Ae 
most  paktaUe  fishes  of  the  fieahwaters  of  the  American  continent 
It  is  fimnd  in  hrgb  ahoals  aD  orer  the  lake. 

COUOOHUS  LATIOB,  AgSSS. 

Httfierto  confimnded  with  the  precedmg,  with  which  it  has  a  great 
aSnitr,  this  spetieg  <fiflerB,  however,  sofficienUy  to  justify  ito  separsr 
tion,  as  I  hope  to  show.  Possessing  young  and  adult  individuab,  I 
shall  fellow  in  relation  to  them  the  method  which  I  hare*  alreadj 
adopted,  pointing  out  fint  the  difference  existing  between  aduH  sped- 
mens,  and  finally  adcGng  tiie  peeuHar  tndto  of  the  young.  I  will 
here  motion  that  the  adulto  diflfer  in  appearance  less  than  the  young, 
— among  which,  the  ^flerence  at  first  sight  is  most  striking. 

The  adult  in^ridual  which  I  have  before  me  measures  nineteen 
inches.   The  general  form  reminds  us  of  timt  of  C.  sa/n<i£tftiiiiit.  As 
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ia  du8  Iftttar,  the  baek  ib  srohed  from  the  oooiput,  bat  the  oarve  is 
more  mufonn,  the  nape  of  the  neok  being  lees  prominent,  and  the 
belly  also  less  swollen.  The  bodj  is  thicker  and  stonter  than  in  the 
0. 9apidi$9imu$^  compressed,  fusifiurm ;  the  greatest  height,  which  is 
■MMored  ▼ertiosUj  at  the  anterior  marpn  of  the  dorsal,  is  contained 
fimr  times  in  the  length,  the  caudal  included.  The  lines  of  the  back 
and  bellj  come  near  each  other  on  the  tul,  without  abrupt  transition ; 
thej  continue  on  the  head,  without  rising  much  on  the  lower  face, 
and  without  lowering  much  on  the  upper  face,  though  the  skull  is 
depressed  and  slighdj  sloping.  The  head,  which  is  thicker  and 
stouter,  forms  one-fifth  of  the  whole  length,  including  the  caudal. 
It  is  less  pomted  Ihan  in  the  preceding  species,  and  the  rostrum 
more  obtuse,  less  exceeding  tilie  lower  jaw.  The  mouth  is  somewhat 
larger,  but  constructed  in  the  same  manner ;  that  is  to  say,  the 
ascending  branches  of  the  lower  maxillary  shut  themselves  up  beneath 
the  suborbital  bones,  and  there  is  a  cutaneous  I4)pendix  at  the  anterior 
margin,  and  a  kind  of  lips,  which  form  the  angles  of  the  mouth  by 
miiting  with  the  labials.  These  latter  are  broader  than  long,  passing 
beyond  the  anterior  margin  of  the  orbit.  Their  terminal  extremity 
has  likewise  the  long  and  pea^like  shield,  which  we  have  indicated  in 
C.  94jgpidiM9imu$.  The  lower  jaw,  again,  is  surrounded  with  a  folded 
fip,  imitating  a  border  of  fringes.  We  have  remarked  no  trace 
of  teeth  on  the  intermaxillaries,  and  without  decidmg  upon  their 
absence,  they  were  at  least  obliterated  so  as  to  render  them  doubtful. 
The  tongue  is  broad  and  shows  no  trace  of  asperities  at  its  surface. 
The  eyes  are  large,  almost  circular,  and  placed  in  the  same  relative 
position.  The  nostrils  are  nearer  to  the  orbits  than  to  the  extremity 
<tf  the  rostrum.  The  suborbitaries  present  no  remarkable  difference, 
unless  it  be,  perhaps,  that  they  encroach  less  on  the  cheeks. 

In  the  opercular  apparatus,  we  remark  that  the  operculum  is 
rather  quadrangular,  and  the  suboperculum  more  contracted  at  its 
posterior  extremity,  wluch  renders  its  lower  mar^  more  oblique. 
The  interoperculum  is  somewhat  more  uncovered. 

The  fissure  of  the  g^lls  is  the  same,  but  the  branchiostegal  appara* 
tus  is  more  developed  and  the  rays  more  bent ;  their  actual  number 
IB  ttght. 

The  scales  are  somewhat  larger  than  in  the  preceding  species,  and 


%^  uMtr  Mi^iii  Bvptncs 
»rr  jf-irn^  ^r^satrmLj  mt^  wB^?rm  «•  ifce  dMLuut  re^ons,  they 
».  1*  •v^'-^-r.  JK7S-  «  ^if  m^Sf  ff  6e  ira^  tinee  of  die  middle 
X  n  voi?  ?9oecs  flfldsr  Afli  tlie  idjBcnit  ones,  as  is 
4fe»  9«»  i:r  ^  »«9  ft  si*  fmeas.  TSise  ef  tlie  abdomen  aleet 
m^  %  •B*w  €?^»:««r:?!B^  aa^.ga^gsT  trrm  the  vMe,  but  all  appear 
m  -c-tT-nzTj  m**neaas<4.  BeaigjA  i&e  belhr  asad  die  tail  fliej  eIo&- 
fsise  'ai5!iiHi!".T^2a  a>  laie  Sks  if  as  eilzpsB  wA  tortnoas  ouffiues. 
iVf  '^--*rrf  :3e.  f£^tij  arc&ed.  f>!^7«8  &e  onffines  of  liie  back, 
«»  v^*!^  5s  V  :^jiq  tLis  »  &?  l^?3r.  Tbe  fin  on  die  whole  are 
atvar^  arve  kT»:^<4  ifaaa  c.  Ae  C  aapdifattatift  /  Aeir  geneial 
fcra  B!fi  i^*^  re^iidre  riri*£:>:«  are  aenSilT  ilie  same.  We  remark, 
k-vet*?.  t^as  ibe  W^3i  :f  Ae  docaal  is  greater  m  proportion  to  iia 
k?.r:^  aad  ki  possm^r  am  jb  ii  straigfater.  The  a£poee  fin, 
en -iiZ  T  ?yrfr<>!4  whh  ksaI!  sedes  en  hs  baas,  is  opposite  the  termiDa- 
6:^  ^A  "Ose  aziaL  Tfcas  lister  is  triancnlar,  as  long  as  it  is  high,  bat 
leas  Tiked  tiaaa  the  •i'?rsaL  The  eanial  is  deeplj  fbrcaied.  The 
Tentrals,  broad  an  oH'^^ig,  are  roonded  on  Aeir  tenninal  ntaj^m, 
anl  cxitahi  tfee  scroc^est  rajs.  The  pectorals  are  eflipticaly  and 
longer  a&4  brnader  dian  in  the  pteeediiig  species,  and  from  the 
s^yxt'»r  form  of  the  bodr  their  teronnal  extrendtj  is  nearer  to  the 


Br.  8;D.  nL,ll;A,n.ll;C.  T,L,9,  8,  L,7;  ¥•,  11;  P. 
15. 

Whoever  doobts  die  rafidity  of  this  species  should  oidy  cast  a 
glance  on  two  series  of  yoong  ind^ridnafa  belonging  to  both  species. 
We  hare  noted  abore  die  peculiar  traits  of  the  C  MpufiMUTitis,  and 
it  win  be  remembered  that  we  have  inssted  npon  dieir  slender  and 
elongated  form*  The  most  striking  contrast  exists  when  we  compare 
them  with  the  short,  high  and  stont  form  of  this  species. 

When  diis  fidi  has  attained  the  me  of  seren  inches,  die  heght, 
which  exceeds  the  length  of  the  head,  is  contained  foor  times  in  die 
length  of  the  body,  the  candal  excluded.  The  sides  are  much  com- 
pressed ;  the  thickness  is  only  one-third  of  the  height.  The  structure 
of  the  head,  the  form  and  the  deyelopment  of  the  fins,  are  in  perfect 
conformity  with  the  adalt.  We  observe  that  the  rostrum,  which  is 
truncated,  scarcely  exceeds  the  lower  jaw.    The  fi>rm  of  the  buccal 
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opening  is  quadrangular  as  m  the  adult.  The  mtermaxillaries  hare 
a  raw  of  yery  fine  teeth ;  Aere  are  teeth  even  on  the  margin  of  the 
lower  jaw,  bat  more  difficult  to  perceive  even  with  the  magnifying 
^aas.  The  sor&oe  of  the  tongue  ia  prickled  with  small,  very  acute 
asperities,  like  the  teeth  of  the  intermaxillaries.  The  eyes  are  rery 
large ;  the  distance  which  separates  them  fixnn  the  end  of  the  snout 
does  not  equal  their  cUiameter ;  the  nostrils  occupy  the  middle  of  this 
qpaoe. 

The  scales,  which  are  stronger  and  larger,  as  we  have  already 
seen,  easUy  faU  off;  we  may  already  signalize  in  them  the  same  pe- 
culiarities which  we  have  seen  in  the  adult.  The  lateral  line  is 
Btrai^t  and  apjxroaching  slightly  more  to  the^back  than  to  the  £elly* 

When  ten  inches  in  length,  this  fish  acquires  an  increasing  height ; 
tiie  hei^t,  taken  before  the  dorsal,  is  contained  exactly  four  times  in 
the  length,  the  caudal  included,  and  the  head  has  almost  the  propor- 
tions of  the  adult.  The  body  is  very  compressed  and  flattened  ;  its 
thickness  is  contained  three  times  and  a  half  in  the  height.  The  snout 
is  8(»newhat  more  prmninent,  as  in  the  preceding  age,  though  remi^n- 
ing  more  truncated  and  shorter,  as  in  the  (7.  Mjndisnmuu,  The 
scales  grow  gradually  firmer ;  those  of  the  upper  half  of  the  body 
somewhat  shorter  than  those  of  the  lower  half.  The  fins  themselves 
grow  more  prominent.  The  species  is  conmion  along  the  northern 
shore  of  Lake  Superior,  where  it  is  found  with  C,  s(j^ndis9imu$,  I 
have  collected  a  large  number  of  specimens  at  the  Pic. 

GOREGONUS    QUADRILATEBALIS,  Bicbards. 

Among  the  Coregoni  collected  at  Lake  Superior  there  is  one  very 
similar  to  (7.  quadrUateraUs  of  Dr.  Richardson,  thoygh  I  have  yet 
doubts  as  to  its  identity.  The  question  can  only  be  decided  by 
comparison  of  specimens  from  the  localities  where  the  author  of  the 
Fauna  Boreali-Amevicana  collected  his.  I  have  already  noticed 
slight  differences  in  the  scales,  in  the  structure  of  the  fins,  in  the^ 
opercular  and  brancbiostegal  apparatus,  and  in  the  proportions  of  the 
body  ;  differences  which  depend,  perhaps,  upon  the  age  and  size,  and 
which  I  have  not  been  able  to  verify  in  all  my  specimens,  they  being 
bebw  the  dimensions  which  Bichardson  assigns  to  his  species.    I 
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haye  ODdeatored  to  compare  fliem  bj  meaiis  of  rednetion,  but  I  man 
perceived  that  I  could  not  arrife  in  this  way  at  a  prectae  detennina- 
tioDy  especialljr  as  the  proportionB  of  the  diflbrent  re^ns  of  the  figure 
of  Bichardeon  do  not  folly  agree  with  the  meaBores  which  he  gives  of 
them  in  the  text.  The  finrmnla  of  the  fins  which  I  have  taken  from 
an  individual  of  fourteen  inches^  is : 

Br.  6  ;D.  lU,  11 ;  A.  II,  10;  C.  7, 1,  9,  8, 1,  6;  V.  11;  P.  16. 

The  scales  of  the  lateral  line,  &ough  smaller  than  the  adjacent 
rows,  do  not  appear  to  me  so  absolutely  truncated  as  Dr.  Richardson 
expressly  says  they  are  in  his  species.  Their  sise  cm  the  sides  equab, 
if  it  does  not  surpass,  foureighths  of  an  inch,  and  on  a  surface  of  sn 
inch  square  we  may  count  as  many  as  eight  This  fact  has  appeared 
to  me  the  most  prominent. 

Richardson  reports  that  when  Guvier  sent  hkn  Ae  specimens 
which  he  had  submitted  to  his  examination,  the  label  indicated  that 
he,  (Cuvier,)  had  a  related  species  from  Lake  Ontario,  but  we  do 
not  find  it  mentioned  by  M«  Valenciennes  in  the  Hbtoire  Naturelle 
des  Poissons.  It  is  perhaps  to  this  species  of  Lake  Ontario  that  onr 
specimens  ought  to  be  referred.  Sir  John  Richardson,  having  sera 
recently  the  specimen  described  above,  has  himself  offered  doubts  rs- 
specting  its  identity  with  his  0,  quadrilateralu. 

Gtpbinoids. 

This  is  a  numerous,  but  well  circumscribed  family,  whose  striking 
peculiarities  are  very  obvious.  I  am  not  aware  that  any  of  these  fishss 
have  ever  been  noticed  in  the  waters  of  the  southern  hemisphere; 
nor  do  they  extend  anywhere  fiur  beyond  the  limits  of  the  temperate 
lone,  as  it  is  well  ascertained  that  they  are  most  numerous  in  tbe 
rivers  and  lakes  of  Central  Europe  and  Central  Asia  and  Northem 
America.  Indeed,  it  is  so  much  their  natural  home,  that  they  do  not 
seem  to  occur  in  the  northernmost  freshwater  streams,  nor  any- 
where in  the  tropics,  except  in  very  great  altitudes,  where  recent)/ 
a  few  have  been  found  in  the  Andes.  The  sea  is  almost  entirely 
destitute  of  fishes  of  this  fSunily ;  a  few  species,  however,  occur  io 
brackish  waters. 

The  family  of  Cypiinoids  affitrds  another  ezaiqdo  of  the  ftct,  that 


fte  speoiaB  of  amiBab  ax6  circaznaeribedintlii&iitfiowljatt^ 
gBograpbicai  digtribulaoiu  From  the  great  number  which  have  already 
been  desdibed,  it  is  plain  that  abnost  erery  lake  and  OTexy  ri?M 
baa  speciea  <^  iti  own;  bnt,  noTertheleia,  there  la  a  great  vxa> 
fcmuty  among  theee  fish  all  oyer  the  world;  for  the  earpe  of  China 
and  those  of  Europe  are  very  similar ;  80  are  the  little  white-fiahea 
of  the  IGle  and  flioee  of  other  baeona.  But  howeyer  uniform 
theee  fiahee  may  be  in  the  main,  we  cannot  help  obeerving  that 
among  them  there  are  peculiar  groups,  located  in  particular  parts 
of  the  world,  for  instance,  the  Catostomi,  all  o?er  the  freshwaten  of 
America.  The  small  bearded  q[)ecies  are  very  numerous  in  Europe, 
and,  in  general,  in  the  Old  World ;  species  with  beards  occur  there 
more  extensively  than  on  the  American  contment^*  Ag^dn,  the  types 
with  a  large  dorsal  are  eztenuvely  distributed,  but  are  almost  all  extra 
American.  The  species  which  occur  at  great  altitudes,  as  those  &om 
the  lakes  of  tropcal  America,  are  so  peculiar  as  to  differ  decidedly 
fipom  aU  other  Gyprinid»,  being  devoid  of  ventral  fins.  In  Lake  Supe* 
fior  and  the  other  Canadian  lakes  there  is  a  ccmmderable  variety  of 
liiese  fishes, — Catostomi  mixed  with  European  types,  and  a  genus 
which  has  only  American  representatives. 

The  little  group  of  Cyprinodonts,  which  have  so  umversally  been 
connected  wiUi  Cyprinoids,  will  be  found  to  di&r  more  firom  Cypri- 
noids  than  has  been  supposed.  We  need  only  compare  the  structure 
of  their  mouths  to  be  satisfied  of  the  difference.  There  are  no  repre- 
sentatives of  that  type  in  Lake  Superior. 

How  &r  it  might  be  advisable  to  subdivide  this  family  into  small 
groups  according  to  their  structural  differences,  remiuDS  to  be  ascer^ 
tained.  The  Catostomi,  for  instance,  are  very  remarkable  for  the 
large  opening  in  the  centre  of  their  skull,  and  for  the  peculiar  arrange- 
ment of  the  teeth  in  the  pharyngeal  bone. 

» 

BaorioBXHrs,  Agaau 

I  propose  to  mclude  in  the  genus  Bhinichthys  small  Catostomi, 
whose  essential  character  is,  as  the  name  indicates,  to  have  a  conical 

•  I  would  mentiony  as  partiecilaxly  chtneterifltio  of  the  Old  World,  the  gen«ra  Bsrbut, 
CMHit,  ud  the  lUM  ty^M. 


eanedatod,  and  d* 

the  film  of  kbeai 
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BULSICIOHTB  MASMOfRAITO,  AgaBB. 

PL  IL,  figB.  1  and  2. 

Tlis  spedea  is  one  of  tiie  largest  of  llie  genus,  at  least,  of  Aose 
irtuch  are  as  yet  known  tons.  Thefimn  is  elongated,  subcylindrieal, 
eompreased.  The  tul  preserves  just  proportioDS  with  the  tnmk;  its 
two  margJDS  are  afanost  stxaight  The  yentral  line  is  a  little  conyex, 
and  rises  afanqytlj  at  Ae  mser^on  of  the  anal.  The  back  is  feebly 
arched  fiom  the  dorsal  fin  to  the  nape  of  the  neck,  where  the  dope 
continnes  rqadly  firom  die  akvll  to  die  anoni.  The  head  is  entirely 
smooth ;  it  is  small,  conical,  and  well  proportioned  to  the  body,  io 
whose  whole  length  it  is  contamed  finir  times.  The  upper  surface  10 
rounded ;  the  ejes  are  of  medimn  size,  and  sitoated  near  the  apper 
maij^  of  the  fiM$e,  at  about  an  equal  distance  firom  the  end  of  the 
rostrum  and  the  upper  an^e  of  the  operculum.    Xhe  nosteili  aie 
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rerj  large  and  near  llie  orMtB.  Hie  roetram  exceeds  the  lower  jaw 
by  tfie  whde  length  of  the  opming  of  the  inoath«  This  latter  is 
smaD,  semi-ellipticai,  when  the  jaws  are  closed ;  when  opened,  it  has 
the  form  of  a  crescent  whose  circumference  would  be  formed  by  the. 
upper  jaw,  having  below,  as  a  base,  the  elliptical  and  rounded  outline 
of  the  lower  jaw.    The  barbel  is  about  a  twelfth  of  an  inch  long. 

The  &ce  and  the  opercular  apparatus  are  smooth  like  the  head. 
The  prei^rcnlum  is  hidden  beneath  the  fleshy  cheeks.  Hie  oper- 
culum is  large,  concave  on  its  antexior  margin,  rounded  <m  the 
upper ;  the  lower  is  straight  and  oblique,  beneath  which  is  the  thin 
and  narrow  subopercular  lamina.  The  interoperculum  is  triangular 
and  more  robust  The  branchial  fissures  are  small,  and  extend  but 
fittle  to  the  lower  surfiice  of  the  head,  which  gives  to  the  isthmus  the 
form  of  a  triangle.  The  branchiostegal  membrane  contains  three 
thin  rays,  of  about  equal  length,  bent  and  flattened. 

The  dorsal  fin  occupies  exactly  the  middle  of  the  whole  length  of 
the  fish ;  its  form  is  quadrangular,  higher  than  long,  and  has  nearly 
straight  mar^ns.  The  caudal  is  obtusely  notched,  its  lobes  are 
rounded.  The  anal,  utuated  at  a  small  distance  backwards  from  the 
dorsal,  is  narrow  and  elongated ;  its  outer  circumference  is  rounded. 
The  yentrals  are  inserted  somewhat  before  the  dorsal ;  they  are 
small  fins  of  an  oblong  form,  whose  extremity  reaches  to  the  anus. 
The  pectorals  are  placed  very  low,  have  an  elliptical  form,  and  are 
more  ebngated  than  the  ventrals. 

Br.  8;  D.  n,  9;  A.  n,  8;  C.  5. 1,  9,  8, 1, 4;  V.  8;  P.  14. 

The  scales  are  small  and  subcircular;  the  concentric  and  radi* 
ating  striae  are  easily  seen  with  a  lens.  Points  of  black  pigment  are 
distributed  on  their  posterior  half^  and  g^ve  to  the  surface  of  the 
body  a  punctulated  appearance.  The  lateral  line  is  in  the  middle ; 
it  is  only  feebly  inflected  on  the  abdomen. 

The  ground  color  is  a  reddish  brown  mottled  with  black,  orange 
and  dark  green.  The  black  marbling  is  predominent.  A  large  spot 
of  this  color  occupes  the  basis  of  the  caudal,  where  it  radiates  on 
the  rays  of  this  fin.  The  lips,  the  mar^  of  the  branchiostegal 
membrane,  the  bans  of  the  pectorals,  ventrals  and  anal  are  of  an 
intense  orange-red,  which  prolongs  itself  on  the  rays.  The  ground  of 
the  fins  18  fij^t  orange. 


of  its  BBtanl  oie. 
cf  Ab  hflttd  magoified,  to  flbow  tiho  eon- 

Doitobe  infireqiieDt 


Tke  iteir  «r  Ae  wfmdm  of  &e  genos  Cmtoetomos  has  become 
£5nh  » ifcal  of  tke  geum  Londsens,  and  for  tiie  same 
^  aritipfichT  of  qKciea.  There  are  about  thirty  described 
Toy  lev  ef  vhkh  an  aoceeaible  for  comparison. 
wn  kfty  cither  to  identify  ^tecies  which  have  cnljdis- 
or  to  w|«nUy  OB  the  other  hand,  some  which  ha^e 
the  ckcaat  affmiiiea>  Which  of  tfiese  two  obstacles  is  the  most  inju- 
iki«i  to  science  ?  DonbtleflB  die  £ist ;  rince  it  leaves  sdence  m  a 
itote  of  cqoiTooal  stabiEtT,  dsring  whidi  no  advance  is  attempted, 
aafi^ifd%  aa  ve  are  then,  with  oar  present  attainments. 

Li  mthawinjL  to  detainine  the  £fierent  Catostomi  from  Lake 
Of^iiut,  I  began  by  *^T*"'*c  than  with  species  already  known 
froaa  die  anas  geographical  aone  to  which  they  woold  have  the 
■Bat  cat  rebdona.  One  had  been  known  for  three  quarters  of  a  cen- 
toUT  as  an  inhabitanit  of  the  gnlfr  of  Hndson's  Bay ,  and  was  described 
by  Forsier  nnder  the  name  of  Qprnns  OatottamiUj  which,  fortj* 
four  years  bto',  became  the  type  of  the  genns  Catostomiis,  frith  the 
specific  appeDatioD  of  C.  Sudiomiu»,  the  antfaor  of  this  reform  not 
having  known  die  fish  odienrise  than  duroo^  die  description  and 
the  figure  of  Fonfe^ . 

In  1S23.  diat  is  to  say,  aboat  fiffy  years  after  Forster,  Dr.  Bich 
ardHmgaveadeta3edde8eriptionof  die  C.JScdiMmMM.  He  described 
also  anodier  ondw  the  spedfie  name  of  Frntierianui^  and  referred 
to  il  aa  a  sjrnunjrmoua  variety  of  the  preoeding,  mdicated  by  Forster 
himedt  His  speoiBieps  were  from  Lake  Hnron  and  fiom  Slave 
Lake. 

Amo^g  the  qieeies  of  Catostomi  which  I  have  bron^t  firtmi  Lake 
Snpmor,  thoe  are  two  wludi  have  a  very  great  analogy,  in  their 
general  traits,  widi  C.  Sudmmbu  and  Far$Uriami$.  However,  m 
oomparing  them  attontivrfyand  sin^y  with  die  deaerqitionB  of  Df . 
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Bichftrdaon,  I  ivBs  ooimnced  of  some  difirenees,  respeeting  the  firet, 
which  I  coxuider  as  specific.  Respecting  the  second,  the  question  be- 
comes more  difficult  to  solve,  as  Dr.  Richardson  had  specimens  from 
two  very  different  localities,  from  which  his  description  was  made. 

lliis  complication  caused  me  to  hesitate  for  a  long  while  respecting 
these  species ;  and  erea  now,  thougjh  describing  the  second  species 
under  a  new  name,  I  am  still  in  doubt  up<»i  the  following  p<Mnts:  Are 
there  really  two  species  of  Catostomi  with  red  bands  on  the  sides  f 
This  would  not  be  extraordinary,  if  we  do  not  allow  specific  diagnoses 
to  rest  upon  color.  As  soon,  however,  as  the  existence  of  two  species 
IS  demonstrated  by  ultimate  researches,  it  is  evident  that  that  of  Lake 
Hnrcm  will  be  the  same  as  our  (?.  aurartij  whilst  that  of  Slave  Lake 
will  be  the  C  F<fr9teri(muij  the  same  which  Forster  had  in  view. 

However,  upon  consulting  the  original  Memw  of  Forster,  I  am 
afanost  tempted  to  conrider  his  second  variety  as  the  yery  species  I 
describe  hereafter,  under  the  name  of  C.  Far$Urianu$f  and  which, 
as  we  shaQ  see,  is  neariy  related  to  C7.  Sudtonim.  It  has  that  red 
tint  of  the  lateral  line,  with  the  same  general  ground  cokur.  If 
that  be  the  case,  the  name  of  Far9teriami$  would  be  ill  applied,  for 
the  name  would  remind  us  of  one  species,  whilst  the  description  would 
apfdy  to  another. 

Oatostohus  aubbolus,  Lesu. 

I  cannot  do  more  than  mention  this  species,  as  I  possess  onfy  a 
few  specimens,  and  all  very  young,  between  three  and  four  mches 
hmg.  The  general  characters  of  the  species  are,  however,  ahready 
well  indicated  upon  them.  A  thick  and  stout  head,  almost  as  hi^ 
as  long,  truncated  in  front ;  the  considerable  development  of  &e 
operculum  at  the  expense  of  the  suboperculum ;  the  rides,  the  scales, 
their  unifonmty  upon  aU  the  regions  of  the  body,  and  their  rhom- 
bcndal  form,  such  are  the  traits  which  characterise  it. 

The  species  would  thus  extend  £ftrther  northwards  than  has  been 
known  heretofore.  It  is,  however,  still  important  to  verify  the 
fkct,  either  by  comparing  young  (7.  €tureolu$  of  Lake  Erie  with  these, 
or  by  procuring  large  spedmens  firom  Lake  Superior,  to  compare 
them  with  specimens  of  the  other  laices. 


CAKMfQMCB  FUBUTJIBIAKUB,  AgMB. 

I  po«en  a  Mmplete  series  of  iii£vidiudB  of  tUs  ^edas,  firam  fbe 
of  elsYen  iiM^as  up  to  serenteeii.  My  description  was  made 
principally  from  the  largest,  to  bring  it  neaiesi  to  that  of  (?.  Std- 
mmu$;  but  I  mnst,  al  tbe  outset,  remaiA  that  the  ehiffacteis  no- 
tieed  an  the  same  in  alL  Not  pnnsesniiig  a  qpedmen  of  O.  Bud$fh 
mm$^  I  have  lefiNrved  to  the  desci^tioii  Dr.  Biohaidsoii  has  pven  in 
oslaMinliiniF  the  points  of  oomparisoii. 

The  general  iinrm  of  the  body  is  fory  regular ;  the  doisal  and 
Tantral  lines  circimiscribe  an  ekngatedoTslyapproaofaing  toa  cyfinder 
towards  the  head,  and  to  a  parallelogram  along  tbe  taiL  ThegreatesI 
sircumfiarenoe  taken  on  the  line  of  the  greatest  hei^t,ihat  is  to  say, 
before  the  dorsal,  is  mne  inches  and  a  half.  The  sides  are  ccHnpressed; 
the  body  passes  to  the  head,  or,  we  might  rather  say,  the  head  passes 
to  the  body,  without  any  enlargement  on  the  nape  of. the  nedL 
The  greatost  height  of  the  body  does  not  become  donUe  the 
greatest  thickness,  this  latter  being  taken  at  the  very  ori^  of  the 
trunk ;  thence  it  diminiahes  gradually  and  ina^uibly  towards  the 
caadal  re^on,  and  the  proportion  begins  to  become  progresrivdy 
stronger  in  &vor  of  the  height  from  the  posterior  margin  of  the 
dorsal. 

The  head  itself  is  very  smooth,  and  ooyered  with  a  thick  skin ;  it 
is  rather  conical  than  quadrangdar,  <m  aoooont  of  the  declivity  of 
the  upper  surfaoe,  which  contanues  tsom  the  nape  of  the  neck  to  the 
obtuse  and  rounded  snout  It  forms  about  the  fifth  part  of  the 
whole  length,  or  rather  lees ;  its  hei^t  forms  three^uarters  of  its 
length,  in  which  the  breadth  between  both  joyes  is  contained  twice. 
The  eyes  are  subcurcular,  and  situated  near  the  upper  surfiiMse  ol  the 
head ;  the  anteriiur  mar^  of  their  orbit  is  at  eqiml  distances  from 
the  end  of  &e  snout  and  the  posterior  extremity  of  the  operculum ; 
in  other  terms,  the  diameter  of  the  orbit  is  oontuned  twice  in  the 
space  which  separates  it  from  the  mar^  of  the  operculum,  and  thrice 
m  that  iriiioh  extends  between  it  and  the  rostrum.  The  nostrils  are 
large,  and  at  *  distance  of  one-fourth  of  an  inch  from  the  anterior 
mar^  of  the  orbits ;  their  straeture  varies  little  in  diflbrent  Bf&BOM. 
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The  moath  is  placed  iauMdiatelj  benaatli  ti^  eidraitty  tf  the  lof- 

tnun;  it  is  of  medinai  mse,  yery  protractile;  its  opening  is  suboireular, 
and  eaoly  recttves  the  largest  finger  beyond  the  first  phalanx*  Its 
lipB  are  canmcokte ;  the  upper  is  thin,  and  <^  equal  breadth  on  the 
irtx>Ie  drcnm&i^ice  of  the  jaw ;  it  dSates  itself  from  the  angle  of 
the  mouth,  to  pass  to  the  thickened  and  rounded  lobes,  nith  firinged 
drcumferenee  of  the  lower  jaw ;  these  fionges  are  equaDj  raSde 
on  the  max|pn  of  the  i^per  lip ;  the  two  lobes  are  united  (na  the 
sjyinphjsis  of  the  jaw,  by  a  narrow  cutaneous  tUp;  Hie  carundes 
which  cover  their  taaeb/oe  are  scarcely  more  nuyHked  than  those  of 
Ae  upper  lip.  On  the  head  we  remark  several  rows  of  pores  similar 
to  those  of  0.  Hudionim  and  other  species.  These  rows  are  per* 
feetly  distinct  in  individuals  preserved  inaloohol.  One  of  them  is  the 
oontinuatian  of  the  lateral  line  of  the  body ;  it  passes  along  the  upper 
marg^x  of  the  operculum,  descends  beneath  the  orbit,  and  terminates 
on  tbe  end  of  the  snout,  describing  some  nndulatioDS  on  its  pea* 
sage.  The  second  row  beg^is  at  the  nostrils,  and  terminates  on  the 
occiput,  a  little  before  the  union  of  the  head  witih  the  body,  on  which 
point  of  uni<m  we  observe  a  third  sin^e  row,  united  transversely 
by  its  two  extremities  to  the  first  double  row.  finally,  a  fourth  row 
is  situated  xxgtm  the  face,  and  follows  the  outer  margm  of  the  pre- 
opercnlusu 

The  opercular  apparatus  differs  from  that  of  0.  Hudsonlm^  as 
described  by  Br.  Bichardson,  in  two  of  its  bones,  the  preoperoulum 
and  the  interoperculnm.  This  latter,  in  the  species  which  is  here 
referred  to,  has  exactly  the  length  of  the  suboperculum,  though  it  is 
more  robust  and  of  more  irregalar  fiMin.  It  has  a  median  carina  on 
its  anterior  angle,  whose  extremity  reaches  that  of  the  preopercuhun 
in  contact  with  the  lower  maxillary ;  the  posterior  part,  contiguous  to 
(he  operculum  and  suboperculum,  is  triangular,  and  rises  to  one-third 
of  the  height  of  the  anterior  marg^i  of  the  operculum.  The  pre- 
operoulum is  more  slender,  more  elongated,  and  narrower  than  the 
interoperculum ;  its  form  is  that  of  a  very  opened  crescent. 

The  braaehial  fissures  are  very  large,  and  sooiewhai  i^sronmated 
on  the  isthmsDS,  where  the  membrane  passes  to  the  inlegunentB  of 
the  abdomen,  appearing  somewhat  like  a  transverae  furrow. 

The  intestinal  oanal  measorea  tarke  the  lepgMi  of  the  bady.    Os 
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kmer  phsrjngMlB  form  %  oemplete  ring  srcmnd  ibe  oMophagns. 
Baeh  bone,  takdn  by  itoelf,  reflemblee  in  its  form  a  A(Me ;  that  is  to 
say,  a  crescent  with  a  stalk*    ¥^tli  (Us  abort,  robost  and  flattened 
stalk  the  two  bones  unite,  by  means  of  a  mnscnlar  bridge,  irhieh 
modify  constantly  the  separation  of  ivUoh  they  are  capable.    Tbe 
crsecent  presents  two  distinct  ades ;  one,  the  inner,  is  oompaet, 
rounded  and  smooth,  and  is  only  the  continnation  of  the  stalk ; 
the  ottier,  or  oater,  is  widened,  embracmg  only  the  cffcomference  of 
the  orescent ;  it  is  composed  of  vertical  laminm,  of  which  the  teedi 
are  the  coDtinnation,  witt  the  exception  of  two  lower  ones,  which 
are  implanted  on  Ihe  yery  body  of  the  bone.    There  areabont  Aisty 
teeth ;  the  Icmet  are  much  developed,  strong,  and  compressed  latep- 
ally,  snrmoanted  by  a  crown  which  slopes  over  iheir  inner  ade. 
From  the  middle  of  the  crescent  the  teeth  fiminish  abrapfly  towards 
its  smnmit,  and  are  reduced  to  feeble  lannnss,  which  are  lost  in  the 
body  of  the  bone,  which  is  also  subject  to  a  gradual  diounution  from 
ihB  stalk  to  its  upper  angle. 

The  air  bladder  is  composed  of  two  compartments ;  the  anterior  is 
pear^haped,  and  not  quite  half  the  length  of  the  posterior,  whose 
Ibnn  is  cylindrical. 

The  cobr  of  this  fish  is  bhiali  gray  on  the  back,  the  head  and  the 
sides ;  upcm  the  rides  an  orangeH)olored  red  tint,  with  a  Ycry  fins 
reflection,  combines  itself  witii  the  main  color ;  the  belly  and  tiie 
lower  ride  of  the  head  are  whitish.  The  pectoral  and  voitral  fins 
are  gray,  on  an  orange-colored  ground ;  the  caudal  has  tiie  tant  of 
&e  back,  as  also  the  dorsal ;  the  anal  is  sometimes  wbitidi,  like  die 
belly,  sometimes  gray  like  the  yentrals. 

This  q)ecie8  is  very  commcm  along  the  northern  shores  of  Lake 
Superior* 

Catostomus  Attroba,  Agass. 

PI.  n.,  fig.  8  and  4. 

CAtosTOMUS  FoasmiANUS  Bi(^ard$.  FranU.  Joum.  1888,  p.  T20 ; 
Fn.  Bor.  Amer.  m.,  1886, 116.-0^.  et  VkLj  BUL  Nat.  P<»sb. 
1844,  468.— /Sfar€r  Synops.  1846,  p.  167. 
Pm.  Aict  Zota.  Introd.  osomix. 
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We  have  stated  aboTe,  when  speaking  of  the  generic  characters, 
Ae  reasons  whieh  hare  induced  ns  to  change  the  name  of  this 
speoieS)  and  to  'vroik  oat  again  its  synonymy.  Therefore,  nothing 
mote  remains  to  be  said  on  this  pomt,  and  we  proceed  to  give  a  fell 
description  of  it,  also  comparing  it  with  the  above  species,  and  regret- 
ting that  we  hare  been  nnable  to  compare  it  in  nature  with  the  O. 
Muboftkm.  As  described  by  Dr.  Richardson,  his  O.  Forsteriantity 
which  is  oar  Auroraj  is  rather  compared  with  that  spedes  Ihan 
described  in  detail,  and  as  these  two  species  are  rery  diflferent  from 
ea^  otiier,  the  comparison  has  not  been  made  in  its  most  minute 
peculiarities* 

The  body  is  snbcylbdrical,  compressed.  Its  general  form,  less 
tiuck  and  stoat  than  in  tiie  preceding  species,  presents  the  same 
regolarity  of  oatiines,  and  the  same  harmony  of  the  regions  among 
tiiemselTCS.  The  greatest  hei^t  corresponds  also  to  the  anterior 
aiar^  of  tiie  dorsal,  and  fintns  the  fifth  of  the  whole  length,  the 
eandal  ezchided ;  this  hdght  forms  flye^erenihs  of  the  greatest 
tiiickness  of  tiie  body,  which  corre8p<mds  to  the  immediate  back  of 
tiie  head.  The  dimmntion  is  gradual  towards  the  tiul.  The  head 
fcrms  exactly  the  fifth  of  the  whole  length,  and  it  is  of  course  con- 
tained fimr  times  m  that  of  the  body,  tiie  caudal  mduded.  It  is 
ahiost  as  compressed  as  in  the  preceding  species,  but  less  rounded 
OB  the  upper  sar&ce,  more  elongated,  more  conical,  and  the  rostrum 
move  prominent.  The  skuUis,  however,  declivous.  The  nostrils  are 
very  large.  The  porition  of  tiie  eyes,  opporite  the  rostrum  and  the 
mar^  of  the  opeicalum,  has  the  same  relations  as  in  the  preceding 
species.  The  nKmtfa  is  larger,  and  seems  to  be  placed  more  back- 
wards, on  account  of  tiie  developement  of  the  nose,  but  the  upper  lip, 
when  we  extend  it,  easQy  reaches  to  its  extremity.  The  lips  are 
moire  developed,  and  covered  with  more  prominent  caruncles.  The 
two  kbes  especially  are  more  extended,  and  are  not  at  all  attached 
to  each  other  on  the  maxillary  symphyms,  as  they  are  m  the  preced* 
ing  spedes,  being  in  this  respect  more  independent  of  each  other. 
(PL  2,  f.  4.) 

The  surface  of  the  head  is  covered  witii  a  smooth  sidn,  throng 
which  the  rows  of  pores  open,  upon  the  whole,  similar  to  tiiose  which 
we  have  described  in  the  preceding  spedes. 
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preceding  species,  and  aU  the  bones  are  so,  pn^itumsUj,  I  bayingi 
howeyer^been  carefol  to  take  two  individuals  of  the  samesise  ferths 
purpose  of  comparison.  The  (qparcolum  is  as  bro^d  as  \of^  though 
narrower  at  the  upper  marj^  than  at  Ihe  lower,  which  is  obBque ; 
the  posterior  marg^  is  almost  straight.  The  aobopevodhim  is  move 
tegular,  on  account  of  its  bwer  margm  being  leas  confes*  The 
uiteroperoulum  is  less  extended  oa  its  posterior  extramiiy,  which 
emits  no  processus  along  the  antttior  margyn  <^  ttie  operculum.  The 
outer  surface  is  very  convex,  and  almost  smooth.  The  preq^eieubim 
is  longer  and  more  slender  than  the  interoperculnm,  and  pi<oportiiQi^ 
ally  broader  than  in  the  preceding  species. 

The  branchial  fissures  are  large  also ;  the  bfwchiostegal  memlvane 
is  strong  and  thick ;  it  contains  tibree  rays.  The  dorsal  fin  is  quadr 
rangu]ar,its  posterior  mar jpbi  equals  in  hei^tnr^ihirds  of  its  anterior 
margin,  where  we  observe  two  or  three  small  nuUmentaiy  rays^ 
without  articulations.  Its  upper  margin  is  abnost  straig^  or  subcoi>' 
cave.  The  anal  is  long,  and  attains  the  base  al  the  caudal  in  the 
male,  whilst  it  is  shorter  m  the  female ;  its  anterior  and  posberiot 
margjms  are  parallel  on  the  first  two-thirds;  beycmd  which  they 
approach  each  other  to  form  a  triangle,  and  to  terminate  the  fin  in 
a  more  or  less  obtuse  point.  The  caudal  is  notched ;  the  scales 
advance  more  on  the  base  of  the  lower  lobe,  wUch  predoonnates 
slightly  over  the  upper ;  but  this  character  is  not  c(MiBtant ;  I  have 
even  observed  it  only  on  the  ri^gje  individual  whkdb  I  have  had 
figured ;  there  is  one,  sometimes  two,  rudimentary  rays  at  the  aate- 
rior  margin.  The  ventraJs  are  broad  and  expanded,  like  an  equi- 
lateral fan  in  the  male ;  v^e  in  the  female  the  inner  mar^  is 
shorter,  which  changes  the  aq)ect  of  the  outer  circumference,  which 
is  stridgjbi  and  more  uniform  in  the  male.  Generally,  we  observe 
the  rudiments  of  a  ray  at  the  anterior  margin,  which  coneqKxids  to 
the  fifth  ray  of  the  dorsal,  the  rudiments  excluded.  The  pectorab 
are  long  and  of  an  irregularly  eUiptioal  form,  or  oblong,  sonielknas 
pointed  at  their  terminal  extremity.  The  anterior  ray  is  strong  and 
robust;  the  fifth  is  the  laxgest 

Br.8;  P.m,ll;  A.  11,8;  C.  6, 1,  8,8,1,5;  7.1,10;  P. 
17-18. 
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The  flcaleB,  wy  OBaall  at  the  antonor  part  ef  the  tnuik,  inoreaie 
m  fflse  towairdB  the  tul,  withoot,  however,  ftttainiiig  to  the  dimeaaiona 
«f  the  gpeciea  above  mentioned,  nor  even  to  thoae  of  O.  Sud»tniiu$. 
Xhis  inoreaae  of  the  scales  from  the  head  to  the  tail  is  real,  and  agreea 
with  the  imbrication.  Their  fonn  is  irregular  and  very  wiable,  though 
we  may  say  that  they  are  generally  oblong,  of  greater  length  than 
height,  with  convex  margins,  which  are  undulated,  and  never  parallel 
and  straight,  like  the  upper  and  lower  mar^ns  of  the  scales  in  the  pre- 
ceding species.  Now  and  then  we  may  find  a  few  circular  ones,  but 
they  are  exceptions.  Those  which  cover  the  shoulders  are  still  much 
larger  than  those  situated  between  the  pectoral  fins  on  the  lower  sur* 
&ce  of  the  abdomen.  The  lateral  line  is  median,  slightly  inflected  on 
Ae  abdomen  before  the  dorsal.  It  rises  a  little  on  the  pedicle  of  the 
caudal.  The  abdominal  walls  are  covered  with  a  blackish  pigment. 
The  length  of  the  intestinal  canal  is  cimtained  twice  and  ahalf  in  that 
of  the  body.  The  phaiyngeal  Ixmes,  though  having  the  same  struc- 
ture as  in  the  preceding  species,  are,  however,  much  more  slender, 
and  their  teeth  are  much  more  feeble,  thinner,  and  sharper  on  their 
extremity. 

The  air  bladder,  equally  divided  into  two  compartments,  presents 
this  difierence,  that,  instead  of  being  cylindrical,  the  posterior  conjk- 
partment  tenmnates  in  a  pointed  cone.  The  sise  and  the  relative 
proportions  reuuun  almost  tiie  same  in  the  two  species. 

The  color  is  an  olive  yellow,  very  dark  on  the  back  and  head^ 
where  it  passes  to  the  green  on  the  ^des.  Following  the  course  of 
the  lateral  line  there  is  a  band  of  a  very  brilliant  carmine  red,  without 
precise  outlines  circumscribing  it.  In  the  females  the  red  is  less 
lively,  and  the  belly  remains  white.  The  dorsal,  caudal,  and  pec- 
toral fins  are  colored  like  the  back ;  tiie  ventrals  and  the  anal  like 
the  abdomen,  but  of  a  more  intense  yellow.  The  rays  are  of  an 
olive-colored  green. 

This  species  occurs  frequently  along  the  northern  shores  of  Lake 
Superior.    I  secured,  however,  most  of  my  specimens  at  the  Pic. 

Omnm  Aunnuras,  Heok. 

Thia  genua  baa  been  known  only  in  the  Old  World,  until  I  dia- 
oovara4  the  qieeiea  dsaerihed  below,  which  was  eangM  ^  ^  SmU 
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of  8t  Maofy.  The  speeieB  deecAed  before  ate  aboal  eqoaDy  di> 
Tided  between  Europe  and  S jzia.  The  prineipal  character  of  the 
genus  ia  to  hare  the  month  opening  upwards,  the  lower  jaw  exceed- 
ing a  litde  the  upper  (PL  8.  figs.  2  and  8.)  The  dorsal  is  narrow ; 
the  anal  slightty  broader*    The  body  is  oompreBsed. 

Albusnus  bttbbUiUS,  Agaas. 
.    Fl.  m.,  figs.  1-8. 

This  is  as  yet  the  only  species  of  the  genus  found  in  North  Amexiea. 
The  body  is  compressed ;  its  form  is  elegant,  slender,  the  back  some> 
what  more  convex  than  tiie  belly ;  the  tail  is  Contracted.  The  great- 
est  hei^t  of  the  body  corresponds  to  the  anterior  third,  or  the  re^on 
situated  between  the  pectorals  and  the  yentrals,  and  is  contained 
nx  times  in  the  length,  exduedve  of  the  caudal  fin.  The  head,  smaH, 
conical  and  compressed,  like  the  ndes,  is  somewhat  less  than  the 
fifth  of  the  whole  length.  The  upper  surfiice  continues  the  decfivoos 
line  of  the  back  towards  the  end  of  the  snout.  The  eyes  are  large 
and  circular,  approaching  the  upper  re^pon  of  the  head,  and  at  an 
equal  distance  fntm  the  end  of  the  snout  and  the  posterior  extremity 
ef  the  opercular  apparatus.  The  suborbital  osmcles  are  three  in 
number ;  two  are  contiguoas  to  the  posterior  and  lower  margm  of 
the  orbit,  the  other  at  the  anterior  margin,  coYcring  the  whde  space 
between  the  nostrils  and  the  lower  manllaiy.  The  nostrib,  prop(»^ 
tionally  large  also,  are  nearer  to  flie  eyes  than  to  the  extremity  of 
the  snout,  and  opening  into  two  apparently  equal  orifices.  Fig.  8, 
which  represents  the  upper  surfiM^e  of  the  head,  shows  only  ^e  ante* 
rior  orifice,  the  posterior  being  covered  by  the  intermediate  memr 
biane  which  separates  them  from  each  other.  The  mouth  is 
moderately  opened ;  its  an^es  reach  behind  a  vertical  line  which 
would  pass  before  the  eyes.  The  lower  jaw  sK^tly  exceeds  the 
upper  (figs.  2  and  8.) 

The  preoperculum  is  rounded  at  its  posterior  mBrgoi.  The  lower 
mar^  of  i^e  operculum  is  straight  mA  ohfique.  The  subopercu- 
lum  is  narrow,  and  terminates  behmd  in  a  point ;  its  upper  mar^, 
contiguous  to  the  operculum,  is  strai^t ;  its  lower  mar^  forms  a 
di^t  effiptical  curre.    Scarcely  ean  ire  dislingaiah  ttie  lower  ma^ 
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pn  of  die  interopeiddoBi,  ttds  boM  being  hidden  bdiind  the  pre- 
operctdmn.  The  brandiioBtegal  rays,  three  in  number,  are  flattened 
and  eExeesdyely  thin,  almost  equal  in  form  and  in  siae,  and  slightly 
arched. 

The  dorsal  fin  la  hq^ierliian  long,  and  ntuated  about  on  the  middle 
of  the  back.  Its  anterior  margb  is  twice  as  high  aa  its  posterior. 
The  npper  mar^  is  straight.  There  are  ten  rays,  of  which  the 
anterior  is  short  and  undivided ;  tiie  bif&cation  is  repeated  to  the 
third  degree  on  the  central  rays.  The  caudal  is  long  and  furcated ; 
the  rays  are  twice  bifurcated ;  the  largest  only  hare  slight  indica* 
tions  of  a  three-fold  division.  The  anal,  placed  behind  the  dorsal,  is 
broad,  but  less  high  than  this  latter ;  its  mar^ns  are  straij^t ;  it 
eontuns  eleven  rays,  of  whidi  two  are  rudimentary  and  undivided  at 
the  anterior  mar^oi.  Those  of  the  centre  show  the  traces  of  a 
triple  bifurcatiim.  The  ventrab,  narrow  at  their  base,  extend  oon- 
sideraUy  at  their  circumference,  which  is  rounded ;  they  are  situated 
before  the  dorsal,'and  contain  eight  rays,  the  first  being  ample,  the 
five  following  subdivided  to  &e  third  degree.  The  pectorals, 
narrower  and  more  elongated  than  the  ventrals,  are  inserted  behind 
the  suboperculum  at  a  small  distance  fiom  this  bone.  There  are 
eleven  rays ;  the  first  does  not  bifurcate  at  fdl,  though  it  is  articu* 
lated ;  the  six  following  are  articulated  on  their  last  third  only ;  the 
five  remaining  are  very  short. 

Br.  8;  D.  I.  9.  A.  H.,  10;  C.  4. 1.  9.  8. 1.  4;  V.  8;  P.  11. 

The  scales  are  of  medium  oae,  and  about  equal  on  all  regions  of 
the  body.  Their  form  is  subcylindrical ;  the  concentric  and  radiating 
strisd  are  visible  only  under  the  microscope.  The  lateral  line  is 
slightly  inflected  from  the  upper  angle  of  the  opercular  apparatus 
upon  the  abdomen,  to  rise  agun  opposite  the  dorsal,  and  thence  con* 
tinues  in  a  strai^t  line  towards  the  tail,  following  the  nuddle  of  the 
sides. 

The  back  is  of  a  yellowish  green,  with  the  outlines  of  the  scales 
black.  The  upper  surfiMse  of  the  head  and  the  snout  are  of  a  darker 
tint.  The  fiice,  the  opereuhur  apparatus  and  the  sides  have  a  brit 
fiant  olveiy  reflection,  with  a  more  marked  median  band.  There 
are  some  reddirii  spots  on  the  face  and  the  opereuhur  apparatus^ 
foding  sometimes  pto  *  uufoxm  reddish  tint  all  over  the  head  and 
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Aoolden.  llie  iris  k  gold-oolored ;  IIm  fias  we  of  ft  lurifbrm  oolor, 
a  transtMreni,  pale  yeOovr. 

Rg.  1  represenia  the  fish  of  natural  rim.  Figi.  2  and  8  are  eih 
largedy  to  ahow  flie  oharactera  of  the  month  and  the  jaivB. 

This  species  is  Teiy common  ai the  9aiilt of  9t  Maiy;  specimens 
were  abo  ohiained  from  llie  Pie. 

OoBio  PLUiCBSUS,  Agass. 

This  spedes  is  widely  dBstinct  fit>m  0Mo  eaiaraeUB^  liie  only 
species  of  ihat  gemis  foond  in  North  America  which  has  hitherto 
been  described.  The  body  is  elongated,  sabcylindrical,  compressed ; 
its  greatest  lengih  »  aboat  seven  inches.  The  head  is  contained 
somewhat  more  than  fenr  times  in  this  length,  and  the  hei^t  of  dte 
body  forms  exactlyihe  fifth  of  it.  The  back  is  veryslightly  conrex; 
the  belly  describes  a  very  marked  carve ;  the  tail  beyond  the  anal  fin 
straightens  almost  abmptly.  The  head  itself  is  conical,  irregdarly 
qnadrangolar,  the  npper  snrfiM^e  being  rery  flattened,  sometimes 
even  concave  on  the  middle  line,  and  the  lower  sorfiu^e  plain.  The 
eye  is  ritoated  at  the  upper  re^n  of  the  fiMse ;  its  diameter  is  one 
fimrth  of  an  inch.  The  nostrils  are  large  also,  and  sitaated  in  circih 
lar  cavities  at  the  npper  part  of  the  fiice.  The  anterior  opening 
is  oblong ;  its  canal  is  oblique  from  behind  forwards ;  its  posteiior 
mar^,  when  extended,  finrms  a  cover  to  the  second  opening,  which 
is  the  largest,  perforated  like  the  first,  and  placed  a  little  more  out- 
wards. The  snout  is  fiattened.  The  upper  jaw  exceeds  the  lower, 
and  thus  removes  the  mouth  to  the  lower  ride  of  the  head.  At  Ihe 
an^es  of  the  mouth  there  is  a  very  small  barbel,  s^  more  slender 
than  in  the  Q-.  cataraeUB.  It  needs  a  very  attentive  examination  to 
notice  it. 

The  posterior  mar^  of  the  operculhm  is  notched  m  the  finm  of  a 
small  crescent  at  whose  margin  is  a  process  of  this  bone.  The  lower 
margin  is  oblique  and  slightly  concave,  bordered  on  its  whole  lengA 
by  the  suboperculum,  a  small,  tiiin,  narrow  and  el(xigated  lamina. 
The  interoperculum  and  the  preoperculum  are  hidden  beneath  the 
fleshy  skin  of  the  cheeks.  The  feinchiostegal  membrane  contains 
three  rays ;  it  is  contimied  upon  tilie  opercular  valve. 
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file  dffiml  k  flHoaled  enoiij  on  liie  nddcDe  of  liie  wbole  length, 
somewhal  flurdier  back  Asai  in  £)^.  ^ofaro^to  ;  it  is  higher  than  long. 
The  caudal  is  notched ;  its  lobes  are  p(»nted.  The  anal  is  someitriiat 
smaller  than  the  dorsal,  but  it  has  the  same  form.  The  Tentrals, 
atoated  somewhat  in  front  of  the  doxeal,  are  rounded  on  their  cir- 
cumference. The  pectorals  are  narrower  than  these  latter;  they 
are  also  more  elongated  and  moze  zonaded  on  their  drcnm&rence ; 
tfamr  form  is  oblong. 

Br-  8;  D.  L,  9;  A.  I.,  9;  0.  5,  L,  9,  8,  L,  4;  V.  II.,  8; 
P.  16. 

Tbe  scales  are  large ;  we  can  scarcely  count  sixty  rows  from  Uie 
gSis  to  Hie  caudal ;  somewhat  obbng  on  the  sides,  they  are  subcir- 
eolar  on  {he  back  and  belly.  We  readily  perceive  witii  the  magni- 
fying glass  the  ooncentrical  and  radiating  stride.  The  lateral  line  is 
deflected  on  the  abdomen  into  an  open  curve,  and  recovers  its  direct 
fine  beyond  the  dorsal,  towards  the  tail.  It  is  ahnost  central  in  its 
whole  course. 

The  head,  Ihe  back,  and  the  upper  half  of  the  rides  are  ash-gray. 
A  narrow  lead-colored  band  extends  along  the  upper  ude  of  the  lat- 
eral line.  The  abdomen  is  yellowish  white,  interspersed  with  small 
gray  points  on  the  scales.  The  lower  side  of  the  head  and  belly  is 
of  a  uniform  color.  The  dorsal,  caudal,  and  pectorals  are  gray,  the 
ventrals  and  the  anal  yellow.  The  largest  specimens  of  this  species 
are  from  Lake  Superior.    We  have  also  a  few  from  Lake  Huron. 

I  am  well  aware  that  the  portion  of  this  species  in  the  genus  Gobio 
is  not  natural,  as  it  has  neiiher  the  particular  cut  of  the  outline  of 
the  head  which  characterizes  the  European  species  of  Gobio,  nor 
their  narrow  dorsal,  nor  their  projecting  barbel,  nor  their  pharyngeal 
teeth,  but  I  am  unwilling  to  establish  a  new  genos  for  it  before  I 
have  organized  the  American  Cyprinidae  more  extensively.  I  will 
only  add  that  were  it  not  for  the  barbel  this  species  might  be  very 
properly  placed  in  the  genus  Leuciscus.  But  the  European  Leucisci 
have  not  rudiments  of  such  appendages  on  the  sides  even  of  the 
mouth ;  while  all  the  species  of  Gyprindo  of  North  America,  which 
have  been  referred  to  the  genus  Leuciscus,  have,  as  fSar  as  I  know, 
such  short  barbels.  I  am  therefore  inclined  to  believe  that  these 
species  will  have  to  be  removed  from  that  genus,  Leuciscus,  and 
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At  fni  a|^  Hm  apeeies  leBDnds  «  of  X.  eormisiMB  of  New  Eb^ 
Imd,  to  which  h  bean  a  doee  resemhiancft.    Its  general  finna  m 
abort  aod  stout.    Its  aides  are  landi  coBupresBodL    The  back  is  ferj 
coQYez.    The  hei^  of  the  body  is  proportionslly  greai,  and  is  eoD> 
tained  only  four  times  in  the  whole  length,  fiem  the  anterior  eztremitf 
of  the  head  to  the  tenninatktt  of  the  caodaL    It  has  thus  a  corpo- 
lent  form,  and  is  eyen  hi^r  than  X.  camutuM.     The  taO  abo 
loses  its  dimensioDS  less  abruptly.    The  head  itself  participates  of 
the  abbreviated  form  <^  the  body,  being  somewhat  less  than  a  quarter 
of  its  length*    Its  npper  sor&ce  is  rounded,  yexy  dediyonSi  andde- 
scends  abrapfly  on  the  sooot,  which  renders  it  vezy  obtuse,  rounded, 
and,  as  it  were,  prominent    The  eyes  are  huge  and  drcnlar,  pro- 
portionaUy  larger  than  in  X.  earnutuBj  and  approach  leas  to  the  top 
of  the  head.    They  are  sitoated  bat  little  nearer  to  the  end  of  the 
snout  than  to  the  posterior  mar^  of  the  opercular  apparatus.    The 
bwer  mar(pn  of  their  orbit  corresponds  to  a  horizontal  line  traced 
along  the  middleof  the  bee.    The  nostrils  open  by  a  dooUe  opeiuDg 
in  a  circular  depression  atuated  before  the  eyes,  and  nearer  to  these 
latter  than  to  the  terminal  mar^  of  the  head.     The  anterior 
opening,  which  is  the  smallest  and  of  subcircular  fonn,  b  bordered 
behmd  by  a  small  membrane  which  applies  itself  like  a  cover  on  the 
posterior  opening,  rendering  its  form  creecentic.    The  mouth  is  d 
medium  siaoi  bat  shorter  deft ;  its  angles  attam  a  vertical  line  which 
would  descend  from  the  nostrils;  it  is  terminal  and  oblique;  the ' 
lower  jaw  is  somewhat  shorter  than  the  upper. 

The  opercular  apparatus  has  nothing  remarkable.  The  bones 
which  compose  it  are  all  hidden  beneath  a  thick  akin  through  which 
we  scarcely  distinguish  their  outlines.  All  are  rounded  oa  their 
oater  mar^,  and  ^ve  to  the  extended  outline  of  the  whole  operco* 
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hun  llie  fenn  of  a  creseent  on  whose  conTOxity  iSbe  brancUostegai 
membrane  is  continued  to  the  wpper  mar^  of  the  operculum. 

Tlie  branchial  fissuree  are  large.  There  are  three  strongly  deyel- 
oped  branchiostegal  rays,  flattened  and  arched.  The  two  outer  on 
each  side  may  approach  yery  near  to  each  other  on  the  middle  line 
of  tiie  iower  surface  of  tiie  head,  where  they  are  parallel  lor  a  short 
diBtance.  The  branchiostegal  membrane  is  endowed  with  great 
elasticity. 

The  rays  of  tiie  centre  of  all  the  fins  are  bifurcated  to  the  thii^l 
degree.  In  front  of  the  dorsal,  of  the  anal  and  of  the  ventrals  we 
remark  the  rudiment  of  a  spinous  ray,  often  very  difficult  to  recog- 
nize. The  following  cay  is  never  bifurcated,  though  distinctly  articu* 
lated  as  the  remaining  ones ;  this  is  also  the  case  with  the  ray  of 
the  anterior  mar^  of  the  pectorals,  and  with  Hie  great  outer  ray 
of  the  lobes  of  the  caudal,  which  for  this  reason  is  stouter. 

The  anterior  margin  of  the  dorsal  fin  corresponds  exactly  to  the 
middle  of  the  length  of  the  body,  excluding  the  caudal ;  so  that  it 
extends  behind  the  most  prominent  part  of  the  back,  along  the  curve 
of  the  posterior  half  of  the  body ;  its  length  nearly  equals  the  height 
of  its  anterior  mar^ ;  its  upper  mar^  is  very  slightly  rounded. 
The  anal  is  both  lower  and  shorter  than  the  dorsal,  but  its  length 
equals  its  height.  Its  outer  margin  is  almost  straight.  The  caudal 
is  admirably  regular ;  its  posterior  margin  is  notched  by  a  subcircu- 
lar  crescent ;  &e  ventrals  are  oblong,  rounded,  when  extended ;  their 
outer  circumference  equals  three  widths  of  their  base ;  their  poste- 
rior extremity  passes  somewhat  beyond  the  anus.  The  pectorals 
have  precisely  the  general  form  of  the  ventrals,  but  they  are  larger ; 
their  terminal  extremity  is  almost  contiguous  to  the  base  of  insertion 
of  the  ventrals. 

Br.  3;  D.  I.,9;  A.  10;  C.  8,  L,  9,  8, 1.,  3 ;  V.  I.,  8;  P.  14. 

The  scales  cover  more  than  half  of  each  other  by  imbrication ;  they 
are  d>long  in  the  vertical  direction,  and  seen  in  their  natural  posi- 
tion, they  represent  loeenges  which  vary  a  little  according  to  the 
regjlons ;  the  largest  occupy  the  middle  region  of  the  body  as  far  as 
the  pedicle  of  the  tail ;  but  on  this  latter  region  they  are  broader 
m  proportion  to  their  height.  On  the  back  they  have  almost  the 
rise  and  the  form  of  those  of  the  tail.    On  the  belly  they  are  much 

26 
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amilltr  and  sabdreidar.  The  lateral  line  eiiryes  sKg^y  ob  die 
abdomen  aa  far  aa  the  height  of  the  anterior  marg^i  of  the  donal, 
whence  it  continaea  almost  directly  towards  the  tail^  approaching 
nearer,  howeyer,  to  the  lower  line  of  the  body. 

Small  circular  shields  with  depressed  smface,  sannoanted  with 
Tccy  small  conical  and  acute  points,  coyer  the  sorface  of  the  head, 
the  snout  and  the  back,  as  &r  as  the  dorsal  fin.  A  row  of  five  or 
mx  of  the  largest  border  the  lower  jaw ;  those  of  middle  siae  cover 
the  extremity  of  the  mout  and  the  space  situated  before  the  eyes. 
On  the  back  they  are  excessiyely  small. 

The  head  and  the  back  are  of  a  bluish  blacky  the  udea  and  the 
abdomen  of  a  gold-colored  yellow,  everywhere  with  a  metallic  refle^ 
tion.  The  fins  are  of  uniform  color  and  participate  of  the  tint  of 
the  re^ns  to  which  they  belong. 

From  M(»itreal  Riyer  on  the  eastern  ahore  of  Lake  Suqperior. 

LeuOiscus  gracilis,  Agass. 

There  is  still  another  Leuciscus  which,  at  first  ri^t,  one  might 
be  disposed  to  confound  with  X.  corwutus  or  with  the  frontalii 
above  described.  And  it  must  be  confessed  tiiat  it  has  much  anal- 
ogy with  those  two  species,  between  which  it  must  be  placed  in  a 
natural  series. 

In  a  family  so  numerous  in  species  as  tiiat  of  tiie  Gyprinid»,  it  ib 
only  by  minute  study  that  we  can  succeed  in  making  out  the  history 
of  each  of  them.  Here,  as  in  Europe,  the  species,  thou^  bel<n^ 
often  to  ^Uffisrent  genera,  gradually  pass  from  one  genua  to  anodier, 
in  their  general  appearance ;  the  type  of  the  family,  that  of  the 
genus  itself,  seems  to  predominate  in  all ;  and  by  reason  of  tbe 
multipUcity,  and  also  the  diversity  of  forms  under  which  these 
characters  manifest  themselves,  the  species  appear  to  be  mere  tarie* 
ties.  These  difficulties  occur  also  in  all  genera  which  have  nQlne^ 
ous  species  in  other  &milies  of  this  and  other  classes,  but,  fiu*  fiem 
impressing  naturalists  merely  with  tlie  monotony  to  be  overoome, 
they  should  render  them  attentive  to  the  most  minute  detttls  wbich 
characterize,  in  a  permanent  manner,  natural  groups  in  the  animal 
kingdom.    In  the  case  of  this  species  and  the  two  others  mentioned 
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in  ccHcmdctioa  witbit,! m  satiafied  that  thej  ehoalcl  ewntitete  a  dis^ 
tinct  genus,  characterieed  chiefly  bj  their  aeales,  which  are  so  much 
higher  ihao  long,  beadet  the  particular  form  of  their  head  and  body 
and  their  pharyngeal  teeth.  There  are  aooae  more  apecies  of  this 
geiiiie  yet  undeeciibedi  which  haye  been  discovered  in  Penasylyania 
by  Prof.  Bidrd ;  but  I  do  not  know  one  from  Europe. 

Though  the  length  of  this  species  is  the  same  as  that  of  X.  fnynr 
taUff  its  general  form  shows  a  marked  difference.  It  is  fusiform^ 
rather  slender  but  very  ciunpressed,  the  curve  of  the  back  being 
very  elUptical,  and  the  abdomen  making  a  stronger  pr^ection. 
The  hei^t  is  aomewhat  less  than  a  quarter  of  the  whole  length. 
The  head  is  small  and  conical ;  its  upper  sarf^oe  rather  flattened 
than  convex,  with  a  less  marked  declivity.  The  anterior  part,  less 
developed  than  in  the  L.  frontalis^  renders  the  head  more  pomted, 
though  the  snout  be  obtuse.  The  eyes  are  somewhat  larger,  and 
nearer  the  upper  margin  of  the  skull.  The  £ekce  is  less  devdoped, 
both  jaws  are  of  equal  length.  The  opercular  and  branchio^gal 
apparatus  are  less  robust.  The  head  forms  about  the  filtti  of  the 
entire  length,  and  this  slight  difference  in.  the  proportions,  when 
compared  with  L.  frantcdisy  accounts  for  the  differences  of  the 
general  form,  which  we  have  noticed  above.  Again,  as  the  conse- 
quence of  a  more  slender  body,  smaller  fins  are  required  to  sustam 
it,  and  there  being  space  for  separation  between  them  they  become 
more  distant  firom  each  other.  Thus  is  the  distance  enlarged 
between  the  extremity  of  the  pectorals  and  the  base  of  the  ventrals, 
and  between  the  extremity  of  the  ventrals  and  the  anus.  AH  the 
fins,  taken  together,  are  smaller  than  in  L.  frontalis.  Thus  the 
pectorals  and  the  ventrals  are  less  widened,  while  the  length  is  the 
same.  The  dorsal  is  higher  than  it  is  long ;  the  anal  lower  than  the 
dorsal,  but  also  higher  than  long.  The  caudal  is  narrower,  a  natural 
consequence  of  a  smaller  tail. 

Br.  3 ;  D.  I,  9 ;  A.  1, 10  ;  C.  4, 1,  9,  8,1, 4 ;  V.  8 ;  P.  15. 

The  rays  of  the  dorsal,  caudal,  and  pectoral  fins,  present  bifurca* 
tions  of  the  second  degree  only ;  slight  indications  of  threefold 
bifurcation  are  observed  on  the  central  rays  of  the  ventrals  and  anal, 
but  with  less  regularity  than  in  the  preceding  species. 

The  scales  are  larger  than  those  of  L,  frontaUa^  and  are  less 
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exteoAffij  Wbtieatod,  diowiiig,  howerer,  die  same  proportions  on 
the  diflEnent  repoos,  whieh  we  have  pvea  Sm*  the  preceding  species. 
Hie  Imtml  line  is  tkpp^no&j  the  sanie ;  only  the  curve  inflected  on 
the  abdoflien  aeeais  wider. 

The  bftok  and  the  head  are  greenish-brown ;  the  lower  fiice  of  the 
head  and  the  abdomen  are  of  a  rerj  pale  golden  yellow,  with  a  very 
brilliant  alvery  reflectioQ  of  the  sci^les.  The  opercolom  is  gcAd 
«dored.  The  rays  of  the  dorsal,  caadal,  and  pectoral  fins,  have  a 
gray  tint  on  a  yellowish  gronnd.  The  ventrals  and  the  and  are  of 
a  golden  yellow,  like  the  abdomen. 

The  hMd  is  smooth ;  we  notice  only  on  the  space  between  the  eye 
and  the  occiput  some  rudiments  of  tabereles  hidden  beneath  the 
skin,  perceptihle  only  to  the  tonoh. 

This  species  is  distingoished  fix>m  L.  wmutus,  not  only  by  the 
color  of  its  fins  and  the  absence  of  armature  on  the  head,  but  also 
by  diflEbrences  in  the  general  form  and  stractore  ci  the  fins,  anal- 
ogoos  to  those  which  we  have  pointed  out  in  L.frafiialii. 

From  Lake  Horon. 

Lbdcibcus  Hudbonius,  Dekay. 

Lbuciscus  Hudbonius  Dekojf.  N.  Y.  Fn.  1842,  p.  206,  PL  84, 

fig.  109. 
Olupjea  Hudsonia  JDeWkt  OZtnfm, An. Lye.  N.  H.  N. T.,  L,1824, 

49,  PL  2,  fig.  2. 

The  resemblance  of  this  species  to  the  Clupea  is  only  saperfidal, 
and  does  not  require  a  long  examination  to  be  refuted.  With  the 
exception  of  the  general  outline,  it  has  not  one  of  the  essential  char- 
acters of  orgamzalion  of  that  family.  The  external  conformation  of 
the  mouth  could  not  leave  us  for  a  moment  in  hesitation  as  to  which 
natural  group  it  belongs.  It  is  of  the  family  of  Oyprinidsa,  where 
it  has  been  placed  by  the  author  of  the  ZMogy  of  New-Tork. 
Already  DeWitt  Clmton,  though  arranging  it  in  the  genus  Clupea, 
entertsuned  some  doubts  in  this  respect,  on  account  of  the  absence  of 
a  ventral  serrature. 

The  species  is  tolerably  well  described  by  the  authors  whom  we 
have  just  dted,  so  that  we  have  only  to  refer  our  readers  to  them. 
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We  most,  howeyer,  remark  that  the  figures  which  they  ^ve  of  it  are 
rather  incomplete.  The  eldest  is  still  the  best  for  the  general  out- 
lines, and  the  species  is  there  more  easily  recognised  than  by  that  of 
the  Fauna  of  New  York,  where  the  fins  are  too  stiff  and  too  recti- 
linear, and  the  scales  drawn  in  an  inverse  direction  from  what  they 
are  in  natore,  the  posterior  mar^  being  tamed  towards  the  head. 

The  formula  fi>r  the  fin  rays  is  as  follows : 

Br.  8;  D.  II.  9;  A.  II.,  9;  C.  4, 1.  9,8,1.,  4;  V.  8;  P.  15. 

A  veiy  slight  difference  in  the  dorsal  and  anal  may  be  noticed, 
but  we  consider  it  of  little  importance  here.  Their  rays  bifurcate 
to  the  third  degree,  with  a  few  unsymmetrical  indications  of  a 
three-fold  bifurcation  on  one  of  the  rays  of  the  anal,  and  on  some  of 
the  central  ones  of  the  lobes  of  the  caudal.  The  rays  of  the  pecto- 
rals subdiyide  only  once.  As  for  the  branchioetegal  rays,  we  find 
only  three  of  them,  though  DeWitt  Clintcm  has  counted  four ;  per^ 
haps  he  counted  the  suboperculum.  Dr.  Dekay  does  not  menti<m 
them.  There  is  also  somethbg  to  be  corrected  respecting  the  lat- 
eral line ;  the  former  says  it  is  obsolete ;  the  latter  describes  it 
as  straight.  On  the  individuals  which  we  have  had  under  notice, 
it  is  almost  median ;  ariabdg  fi:om  the  upper  angle  of  the  operoa« 
lam,  it  is  deflected  upon  the  abdomen  to  rise  again  gradually  beyond 
the  dorsal  fin,  and  finally  to  extend  stndght  towards  the  extrenuty 
of  the  tail. 

From  Lake  Superior  and  Lake  Huron.  Very  common  about 
Fort  William  and  the  Pic. 

This  is  another  form  of  the  group  of  Leucisci,  of  which  there  is 
no  representative  in  Europe.  It  is  likely  to  become  the  type  of  a 
distinct  genus ;  for  it  has  many  striking  peculiarities.  I  have,  how* 
ever,  refirsuned  firom  establishing  it  until  I  shall  have  ascertmned 
whether  the  specimens  found  in  different  localities  are  spedfically 
identical  or  not. 


Such  a  critical  reviaon  of  the  fishes  of  Lake  Superior,  and  the 
other  great  Canadian  lakes,  was  the  first  necessary  step  in  the  inves- 
tigation I  am  tracing,  in  order  to  ascertam  the  natural  primitive 
relations  between  them  and  the  repon  which  they  inhabit.    Before 
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drtning  tiw  eondomniB  which  follow  dirMfly  firom  tiiese  fiicta,  I 
ahould  introdiwe  a  nimhr  fist  of  the  fishes  livmg  in  nmilar  latitudes, 
oriDideraflulareireamstanceSyinodierparfsof  file  world;  and  more 
particiihrlj  of  the  species  of  ]T(»theni  Europe.  But  such  a  Hsi,  to 
be  of  aojr  use,  should  be  throo^oot  based  upon  a  criticsJ  compara- 
tive inveetigalioii  of  all  the  species  of  that  continent,  which  would 
lead  to  too  great  a  (Ugreerion.  The  comparison  of  the  freshwater 
fishes  of  Europe,  which  correspond  to  those  of  Nor&  America,  has 
been  carried  so  fiir,  that  I  feel  justified  in  assuming,  what  is  reaDj 
the  fiict,  that  an  the  species  <^  North  America,  without  a  single  ex- 
eeption,  differ  from  tiiose  of  Europe,  if  we  limit  ourselves  strictly  to 
fishes  which  are  exelufflvel j  inhabitants  of  freshwater. 

I  am  well  aware  that  the  saknon  which  runs  up  liie  rivers  of 
Northern  and  Oentral  Europe,  also  occurs  on  flie  eastern  shores  of  ike 
northern  part  of  Nortii  Ammca,  and  runs  up  the  rivers  emptying  into 
Ae  Atlantic.  But  this  fish  is  one  of  the  marine  arctic  fishes,  which 
migrates  with  many  others  annually  further  south,  and  which  migra- 
tory species  is  comm<m  to  both  continents.  Those  species,  however, 
which  never  leave  the  frediwaters,  are,  without  exception,  diff«^nt 
QD  the  two  continents.  Again,  on  each  of  the  continents,  they  differ 
in  various  latitudes ;  some,  however,  taking  a  wider  range  than 
others  in  thrir  natural  geographical  distribution. 

The  freshwater  fishes  of  North  America,  which  form  a  part  of  its 
temperate  fimna,  extend  over  very  connderable  ground,  for  there  is 
no  reason  to  subdivide  into  distinct  faunro  the  extensive  tracts  of  land 
between  the  arctics  and  the  Middle  States  of  &e  Union.  We  notice 
over  these,  considerable  uniformity  in  the  character  of  the  freshwater 
fishes.  Nevertheless,  a  minute  investigation  of  all  their  species  has 
diown  that  Lake  Superior  proper,  and  the  freshwaters  north  of  it, 
constitute  in  many  respects  a  special  sodlogical  district,  sufficiently 
different  from  that  of  the  lower  lakes  and  the  northern  United  States, 
to  form  a  natural  division  in  the  great  &una  of  the  freshwater  fishes 
of  the  temperate  zone  of  this  continent. 

We  have  shown  that  there  are  types,  occurring  in  all  the  lower 
lakes,  which  never  appear  in  Lake  Superior  and  northwards,  and 
that  most  of  the  species  found  in  Lake  Superior  are  peculiar  to  it; 
tile  SalmonidtB  only  taking  a  wider  range,  and  some  of  them  covering 
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almost  tbe  whole  extent  of  that  fiEraiia,  while  others  appear  circum- 
scrihed  withm  yery  narrow  limite. 

Now,  such  difbrenees  in  the  range  which  the  isolated  species  take 
in  the  fiumsd  is  a  nniyersal  character  of  tiie  distribution  of  animals; 
some  species  of  certain  fiunilies  cohering,  without  distinction,  exten- 
mwe  grounds,  which  are  occupied  by  several  species  of  other  families, 
limited  to  particular  districts  of  the  same  zone. 

But,  after  making  due  allowance  for  such  variations,  and  taking  a 
general  view  of  the  subject,  we  arrive,  nevertheless,  at  this  conclu- 
sion ;  that  all  the  freshwater  fishes  of  the  district  under  examination 
are  pecuSar  to  that  district,  and  occur  nowhere  else  in  any  otiier 
part'of  Hie  world. 

They  have  their  analogues  in  other  continents,  but  nowhere  beyond 
the  limits  of  the  American  contment  do  we  find  any  fiishes  identical 
with  tiiose  of  the  district,  the  &nna  of  which  we  have  been  re- 
cently surveying.  The  Lamprey  eels  of  tiie  lake  district  have  very 
clcee  representatives  in  Europe,  but  they  cannot  be  identified.  The 
sturgecms  of  this  continent  are  neither  identical  with  those  of  Europe 
nor  witii  those  of  Ada.  The  cat-fishes  are  equally  different.  We 
find  a  omilar  analogy  and  similar  differences  between  the  perches, 
pickerels,  eelpouts,  salmons,  and  carps.  In  aJl  the  fftoulies  which 
occur  throughout  the  temperate  zone,  there  are  near  relatives  on  the 
two  continents,  but  they  do  not  belong  to  the  same  stock.  And  in 
addition  to  these,  there  are  also  types  which  are  either  entirely  peculiar 
to  the  American  continent,  such  as  Lepidosteus  and  Percopsis,  or 
belong  to  genera  which  have  not  simultaneously  representatives  in 
the  two  worlds,  and  are  therefore  more  or  less  remote  from  those 
which  have  such  close  analogues.  The  family  of  Percoids,  for  in- 
stance, has  several  genera  in  Europe,  which  have  no  representatives 
in  America ;  and  several  genera  in  America  which  have  no  repre- 
sentatives in  Europe,  besides  genera  which  are  represented  on  both 
oontinents,  though  by  representatives  specifically  distmct. 

Such  &cts  have  an  important  bearing  upon  the  history  of  creation, 
and  it  would  be  very  unphiloeophical  to  adhere  to  any  view  respect- 
ing its  plan,  which  would  not  embrace  these  facts,  and  grant  them 
their  full  meaning.  If  we  face  tiie  fundamental  question  which  is  at 
the  bottom  of  this  particplar  distribution  of  animals,  and  ask  ourselves, 


876  LAKE  BUPERIOB. 

where  have  all  these  fishes  been  created,  there  can  be  but  one  answer 
given  which  will  not  be  in  conflict  and  direct  contradiction  with  the 
facts  themseWes,  and  the  laws  that  regulate  animal  life.  The  fishes 
and  all  other  freshwater  animals  of  ihe  reg^n  of  the  great  lakes, 
must  have  been  created  where  they  live.  They  are  circuniscribed 
within  boundaries,  over  which  they  cannot  pass,  and  to  which  there 
is  no  natural  access  from  other  quarters.  There  is  no  trace  of  their 
having  extended  further  in  their  geographical  distribution  at  any 
former  period,  nor  of  their  having  been  Umited  within  narrower 
boundaries. 

It  cannot  be  rational  to  suppose  that  they  were  created  in  some 
other  part  of  the  world,  and  were  transferred  to  this  contineflt,  to 
die  avray  in  the  region  where  they  are  supposed  to  have  ori|^nated, 
and  to  multiply  in  the  re^on  where  they  are  found.  There  is  no 
reasou  why  we  should  not  take  the  present  evidence  in  their  distri- 
bution as  the  natural  fact  respecting  their  ori^n,  and  that  they  are, 
and  were  &om  the  be^nning,  best  suited  for  the  country  where  they 
are  now  found. 

Moreover,  they  bear  to  the  species  which  inhabit  similar  re^ons, 
and  live  under  similar  circumstances  in  Europe  and  Asia,  and  the 
Pacific  side  of  this  continent,  such  relations,  that  they  appear  to  the 
philosophical  observer  as  belonging  to  a  plan  which  has  been  carried 
out  in  its  details  with  reference  to  the  general  arrangement.  The 
species  of  Europe,  Asia,  and  the  Pacific  ride  of  this  continent,  cor 
respond  in  their  general  combination  to  the  species  of  the  eastern  and 
northern  parts  of  the  American  continent,  all  over  whidi  the  same 
general  types  are  extended.  They  correspond  to  each  other  on  the 
whole,  but  (Mer  as  to  species. 

And  agiun,  this  temperate  fauna  has  such  reference  to  the  fiuma 
ci  the  Arctic,  and  to  that  of  the  warmer  xones,  that  any  transporition 
of  isolated  members  of  the  whole  plan,  would  disturb  the  harmony 
which  is  evidentiy  maintuned  throughout  the  natural  distribution  of 
organiased  beings  all  over  the  world.  This  mtemal  eridence  of  an 
intentional  arrangement,  having  direct  reference  to  tiie  present  geo- 
graphical distribution  of  the  animals,  dispersed  over  the  whde  surface 
of  our  globe,  shows  most  conclurively,  that  they  have  been  created 
where  they  are  now  found.    Denying  this  poeiti<»iwere  eqtuvalttit 
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to  denying  that  the  creation  has  been  made  accorcEng  to  a  ^e  plan. 
It  were  denying  to  the  Creator  the  intention  of  establishing  well 
regulated  natoral  relations  between  the  beings  he  has  called  into 
existence.  It  were  denying  him  the  wisdom  which  is  exemplified  in 
nature,  to  ascribe  it  to  the  creatores  themselves,  to  ascribe  it  even 
to  HkOBe  creatures  in  which  we  hardly  see  evidence  of  consciousness, 
or  worse  than  all,  to  ascribe  this  wonderful  order  to  physical  influences 
or  mere  chance. 

As  soon  as  this  general  conclumon  is  granted,  there  are,  however, 
some  further  adaptations  which  follow  as  a  matter  of  course.  Each 
type,  being  created  within  the  limits  of  the  natural  area  which 
it  is  to  inhabit,  must  have  been  placed  there  under  circumstances 
&vorable  to  its  preservation  and  reproduction,  and  adapted  to  the 
fulfilment  of  the  purposes  for  which  it  was  created.  There  are,  in 
animals,  peculiar  adaptations  which  are  characteristic  of  their  species, 
and  which  caonot  be  supposed  to  have  arisen  from  subordinate  influ- 
ences. Those  which  live  in  shoals  cannot  be  supposed  to  have  been 
created  in  single  pairs.  Those  which  are  made  to  be  the  food  of 
others  <Snnot  have  been  created  in  the  same  proportions  as  those 
which  feed  upon  them.  Those  which  are  everywhere  found  in  innu- 
merable specimens,  must  have  been  introduced  in  numbers  capable  of 
maintaining  their  normal  proportions  to  those  which  live  isolated,  and 
are  comparatively  and  constantly  fewer.  For  we  know  that  this  har> 
mony  in  the  numerical  proportions  between  animals  is  one  of  the  great 
laws  of  nature.  The  circumstance  that  species  occur  within  definite 
limits  where  no  obstacles  prevent  their  wider  distribution,  leads  to  the 
further  inference  that  these  limits  were  assigned  to  them  from  the 
beginning,  and  so  we  should  come  to  the  final  conclusion,  that  the 
order  which  prevails  throughout  the  creation  is  intentional,  that  it  is 
regulated  by  the  limits  marked  out  on  the  first  day  of  creation,  and 
that  it  has  been  maintained  unchanged  through  ages,  with  no  other 
modifications  than  those  which  the  higher  intellectual  powers  of  man 
enable  him  to  impose  upon  some  few  of  the  animals  more  closely 
connected  with  him,  and  in  reference  to  those  very  limited  changes 
which  he  is  able  to  produce  artificially  upon  the  surface  of  our  globe. 


VII, 

DESCRIPTION  OP  SOME  NEW  SPECIES  OP  REPTILES  FROM 

THE  REGION  OF  LAKE  SUPERIOR. 


Htlodes  uAcmiAXus,  Agass. 
PL  VI.,  figp- 1,  2,  8. 


This  species  is  so  characteristic  as  to  leave  no  difficulty  ih  distxn^ 
gnisUng  it  from  those  already  known  bdonging  to  the  same  genus. 
.Its  form  is  narrow,  elongate  ;  and  its  head  smaller,  in  proportion  to 
the  body,  than  in  any  other  spedes.  The  length  of  tiie  head  is  con- 
tained twice  in  the  length  of  the  body,  thus  forming  one-third  of  die 
whole  length.  The  body  is  oblong,  rounded,  somewhat  broader  than 
Mgh,  tapering  towards  its  posterior  extremity.  The  head  is  ellipti- 
cal, tapering  towards  the  snout,  somewhat  distmct  from  the  trunk  by 
a  slight  contraction  of  the  neck ;  its  greatest  width  is  behind  the 
eyes ;  its  upper  surface  is  depressed  so  that  the  head  appears  rather 
flat.  The  eyes,  of  a  medium  size,  are  turned  upwards  near  the  mar- 
gin of  the  head,  but  are  hardly  prominent.  The  nostrib  are  lateral, 
and  very  near  the  extrenuty  of  the  snout.  The  tympanic  circle 
is  small,  and  near  the  angle  of  the  mouth.  The  mouth  is  widely 
split;  the  lower  jaw  is  overlapped  by  the  upper,  and  the  snout 
sfightly  promment.  The  palatal  teeth  are  arranged  m  pfurs,  upon 
two  small,  very  narrow  bones ;  they  are  extremely  minute.  Those 
of  the  upper  jaw,  still  less  developed,  occur  only  on  the  middle  third 
of  its  arch.  The  tongue  is  broad,  and  fills  the  whole  floor  of  the 
mouth ;  it  is  free  upon  two-thirds  of  its  posterior  extremity,  the 
margm  of  which  is  obtusely  bilobed ;  the  anterior  mar^  and  the 
sides  are  hardly  free. 
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The  limbs  are  veiy  dender ;  the  fingers  very  sBm,  and  free  for 
llietr  whole  length.  The  carpus  and  taraus  are  hardly  broader  than 
the  forearm  and  leg.  The  posterior  ezfremities  exceed  the  length 
of  the  body  by  tiie  length  of  the  longest  finger.  AH  the  fingers  are 
tamed  in  one  direction,  bent  outwards.  The  anterior  limbs,  half  as 
long  as  the  posterior,  have  the  two  outer  toes  tamed  outwards,  whUe 
flie  two  oQiers  are  arched  inwards. 

The  upper  surfibce  of  the  head  is  smooth,  as  are  also  the  back  and 
I3ie  legs ;  but  the  sides  are  covered  with  minute  cutaneous  tubercles, 
which  extend  oyer  the  whole  lower  sur&oe  of  the  body,  where  they 
increase  m  size ;  they  extend,  also,  over  ike  thigh  and  forearm ;  the 
lower  jaw  and  extremities  of  tiie  Embs,  alone,  bemg  perfectiy  smooth 
undemeatii. 

The  color  k  of  a  bluish  gray,  irregularly  speckled  witii  small  black 
dote,  wluch  are  partiy  oblong,  partly  circular,  and  very  well  circum- 
seribed  in  their  outBnes,  so  that  they  show  distinctiy,  notwithstanding 
Ae  slight  difference  in  color.  The  lowec  sur&ce  is  of  a  yellow- 
ish wldte,  dnak  upon  the  sides,  lighter  and  purer  under  the  head  and 
along  the  margin  of  the  lower  jaw.  A  veiy  narrow  white  band 
extends  sJong  the  margin  of  the  upper  jaw,  as  far  back  as  the  inser* 
tion  of  the  arm,  upon  winch  it  encroaches  somewhat. 

Figs.  1,  2,  represent  the  species  of  tiie  natural  me ;  the  first,  in 
the  natural  attitude  of  the  animal ;  the  second,  as  seen  from  below. 
Jig.  8  represents  a  tadpole,  remarkable  for  the  great  length  tiie  tail 
stffl  preserves,  the  legs  being  already  very  far  advanced  in  their 
development.  Whether  they  undergo  their  metamorphoses  in  one 
season,  or  spend  the  first  winter  in  an  intermediate  state  between 
their  Uurval  and  adult  form,  has  not  been  ascertained. 

Bana  NiGBiOAKSf  Agass. 

PI.  VI.,  figs.  4, 5. 

This  species  is  intermediate,  ^tii  referenee  to  its  sise  and  the 
development  of  its  Hmbs,  between  B.  dawitans  and  B.  halecirux. 
It  differs  from  both  by  its  color,  and  by  the  form  of  its  legs  ;  the  hind 
foot  being  more  extenmvely  palmate,  and  their  membrane  extending 
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to  the  bMe  ofiiie  brt  fingen.  Hie  fingen,  bowerer,  are  eomptn- 
liTely  waart  deDder,  md  dioie  of  tfie  antexior  fi)ot  more  vneqiul 
lAen  eompsred  to  each  odier. 

The  head  k  raflier  praniiient,  the  snout,  however,  being  rounded. 
The  noBtnk,  wUch  ace  rarj  small,  open  at  its  extremity.  73ie  ejes 
are  circular,  and  of  me£om  oie,  slig^ttj  prominent.  The  upper 
eyeEd  rises  to  die  greatest  hei^t  of  the  head.  The  tympanic  circle 
is  Tery  large,  and  yery  near  tfie  oiint  The  mouth,  widely  sp&t,  is 
provided  with  aeote  teetfi  upon  the  wIm^  marg^i  of  the  upper  jav. 
Time  is  also  a  small  grcfop  of  teeth,  in  pairs,  upon  the  palaial  bones. 
The  toDgoe  is  broad,  oblong,  pearahaped,  lining  the  whole  floor  of 
the  mouth  firom  the  symphyas  of  the  lower  jaw;  it  terminates  back- 
wards in  two  obtuse  lobes. 

The  body  is  proporticmally  long,  ovate,  the  bead  forming  one^bird 
of  the  whole  length.  A  cutaneous  keel,  of  the  same  color  as  the 
main  hue  of  the  back,  extends  on  both  ades  from  the  posterior  angle 
of  the  orbit  to  the  anus.  The  posterior  limbs  are  longer  than  tfaa 
whole  body  by  the  whole  length  of  the  feet  The  ihi|^  are  com- 
paratively thick  and  short.  The  anterior  limbs  bear"  the  same  pro- 
portion to  the  siie  of  the  whole  body  that  are  usually  observed  io 
the  various  species  of  frogs.  Figs.  4  and  5  give,  not  only  an  aocuiate 
idea  of  the  general  appearance  of  the  animal,  but  the  proportiooal 
thickness  and  length  of  the  toes  are  drawn  with  the  greatest 
minuteness. 

The  largest  ^lecimens  I  have  coUected  are  about  one-fourth  laq^ 
than  the  figures.  The  color  is  of  a  blackish  brovm  upon  the  whole 
upper  surface  of  the  body,  head  and  limbs.  Irregular,  deep  Uaek 
spots,  of  an  angular  form,  are  diq>erBed  over  this  whole  sui&ce ;  they 
are  very  small  upon  the  head,  but  larger  upon  the  back,  and  brgest 
upon  the  hind  legs.  In  large  specimens,  the  general  color  is  more 
uniform,  somewhat  darker,  and  the  spots  less  distinct.  The  wb<de 
lower  surface  is  either  uniformly  whitish,  or  witli  a  slight  yellowidi 
tant  towards  the  hmd  extrenuty,  and  frequently  with  small  blackisk 
or  brownish  spots  along  the  sides.  The  outline  of  the  lower  rxarff^ 
is  bordered  witii  white.  Specimens  of  this  species  were  caught  ia 
various  localitaes  along  the  northern  shores  of  Lake  Superior. 
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Grotophosub. 
PL  YL,  figs.  6  to  8. 

I  abst^  from  ffnag  a  specific  name  to  this  species,  from  fear  of 
adding  a  useless  synonym  to  its  nomenclature.  It  is,  indeed,  very 
closely  allied  to,  and  probably  identical  with  0.  tergemdnus.  Its 
head,  however,  is  rather  elliptical  than  triangular,  and  the  spots 
which  coyer  it  differ,  as  may  be  seen  on  comparing  our  figure  with 
that  of  Dr.  Holbrook.*  The  snout  is  truncate.  Having  no  authentic 
specimen  of  C.  tergendmu  to  compare  with  mine,  I  shall  only  point 
oat  the  differences  I  have  noticed  between  my  specimen  and  the  de- 
scription and  figure  of  Dr.  Holbrook,  leaving  it  to  future  comparisons 
to  settle  the  question  of  the  specific  identity  or  difference. 

The  genertd  color  is  the  same  as  that  of  O.  tergemintUj  but  the 
two  brown  bands  which  exist  along  the  neck  on  each  side,  and  con- 
verge upon  the  back,  are  shorter.  The  bands  of  the  same  color,  which 
arise  from  the  eyes,  extend  beyond  the  angle  of  the  mouth,  and 
nearly  meet  the  other  bands,  where  they  unite  with  the  first  spot  on 
the  back.  The  width  of  these  bands  covers  three  rows  of  scales. 
The  white  band  below  this  is  much  narrower,  and  covers  but  one 
angle  row  of  scales,  and  is  bent  at  the  angle  of  the  mouth.  Along 
the  back  there  are  thirty  oblong  transverse  spots,  deeply  emarginate 
on  the  anterior  nde,  and  slightly  concave  on  the  posterior  side  back- 
wards. They  appear  Hke  a  pair  of  spots  united.  Upon  the  tail 
there  are  five  quadrangular,  oblong,  transverse  spots,  in  advance  of 
the  caudal  plates.  Upon  the  sides  there  is  a  double  row  of  smaller 
spots,  of  an  oblong  or  subcircular  form,  varying  in  size,  and  alternat- 
ing with  each  other,  while  in  C.  tergeminus  there  is  only  one  small 
lateral  row.  The  lower  surface  of  the  body  is  mottled  with  black  and 
white,  with  very  minute  gray  dots.  There  are  one  hundred  and 
thirty  abdominal  plates,  apparently  broader  than  those  of  O.  tergemi- 
nus ;  and,  in  ad^tion,  in  advance  of  the  anus,  they  are  of  a  semicir- 
cular form.  The  caudal  plates  are  twenty-eight  in  number,  twenty- 
five  of  which  are  entire,  and  three,  in  advance  of  the  rattle,  bilobed. 

•  North  AflMriotn  Herpetology,  toL  III.,  FL  5. 
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The  lobes  of  tbe  rattle  haye  the  same  dimennons  as  those  of  C. 
tergendnui.  The  whole  lengtti  of  the  body  is  two  feet  two  inches ; 
the  head  measures  one  inch  and  a  quarter ;  the  tail,  three  inches 
and  five-eighths  of  an  inch.  There  are  other  sli^t  differences  is 
the  proportional  length  oi  the  body  and  of  the  tflol,  corresponding 
to  the  differences  noticed  in  the  greater  nmnber  of  caadal  plates 
and  the  greater  width  of  the  abdominal  plates. 

The  specimen  was  canght  on  the  southern  extrenuty  of  Lake  Hotoq. 

Besides  those  spedes,  the  following  reptiles  occur  about  Lake 
Superior : 

Tro^doaatoB  sirtaHsy 

**  eiylhrogaster, 

^  a  flpedet  allied  to  rigidiis,  firom  Lake  Huran, 

BiDo  AmefieaattSi 


**    lylvatioa. 

These  three  species  occur  as  &r  north  as  Neepgon  Bay,  and  a 
circumstance,  which  has  struck  me  very  forcibly,  is  the  remarkable 
fflze  of  the  spedmens  observed  in  these  high  latitudes. 

Flethodon  erythronotns  Bd. 

Menobranchns  macolatos.    This  spedes  does  not  ppopei'ljr  oecur  in  Lib 
Superior,  but  h  foaai  in  Muddy  L^  betow  tedt  8t  Marie. 

No  turtles  are  found  any  where  on  the  northern  shares  of  Lake 
Superior,  as  fiur  as  I  know. 


VIII. 

BEPORT  OF  THE  BIBDS  COLLECTED  AND  OBSERVED  AT 

LAKE  SUFERIORp 

BT   J.    1.    OABOT. 


Thb  Striking  flcarcity  of  birds  and  qaadrupeds  aboat  the  lake  kaa 
abeady  been  noticed  in  the  Narratiye.  In  the  case  of  the  graniyo- 
reus  and  fragiyorons  species,  this  might  be  accoonted  for  from  the 
scarcity  of  their  proper  food.  To  the  insectiyorous  birds,  howeyer, 
this  reasoning  certainly  coiild  not  apply.  One  would  haye  expected 
to  find  the  warUers,  espedally,  breeding  in  abondaooe  in  tldf 
region.  But  the  only  birds  Aat  could  be  called  tolerably  abundant 
(except  m  special  localities)  were  Zonotrichia  pennsylyanica,  and  in 
a  less  degree,  Parus  atricapillus  and  Ampelis  cedrorum.  Some- 
thing, BO  doubt,  must  be  attributed  to  the  season,  many  birds  haying 
passed  further  northward,  and  others  being  engaged  in  incubation. 
Then  all  birds  are  more  rilent  at  this  season,  and  less  inclined  to  loco> 
motion.  On  the  other  hand,  we  found  a  great  abundance  and 
yariety  of  birds  at  the  Sault,  much  greater  than  would  be  found  in 
Massachusetts  at  that  season.  And  wheneyer  we  came  to  a  trading 
post,  we  found  a  great  difference  m  ttiis  respect,  although  the  Lh 
dians,  whether  firom  scarcity  of  food  or  from  wantonness,  destroy 
great  numbers  eyen  of  the  smaller  species.  It  would  seem,  that 
apart  firom  a  more  abundant  supply  of  nourishment,  the  neighbor- 
hood of  man  is  in  some  way  attractiye  to  birds,— partly  perhaps 
firom  the  greater  fireedom  of  such  situations  firom  hearts  and  birds  of 
prey.  As  to  the  waterbirds,  the  nature  of  the  country  would  ak 
once  indicate  iliat  none  but  pisciyorous  species  were  to  be  expected. 
In  the  annual  migrations,  it  is  said  large  numbers  of  ^ducks,  and 
particularly  of  geese,  alight,  for  a  day  or  two,  in  the  streams  and 


pools  of  die  dute.  Bat  tke  deep,  eoldvilen  of  tiie  lake,  penmtting 
BO  gnyr±  of  wtter-fiMBtBj  except  ocamoBaJlj  in  a  sheltered  oove, 
DO  atoncdoDS  fimher.  Aeoordiii^y,  Ae  only  water-birds  we 
Lani  argauataa,  Gdjmbas  g^aaaBB  and  Mergos  cucot 
fattos,  all  vbich  we  wnaDj  aaw  in  anall  mnnberB  every  day,  and 
one  q^ecimen  of  Cohrmbvs  septeolrianaEs.  In  the  ndghborliood  of 
DetPKt  we  aaw  blade  teoMS  m  abondanee,  and  heard  fliat  some 
of  the  E^iMolored  speam  bred  abovt  St  Josej^'s  labind,  bat  we 
aaw  none  of  them  beyond  the  St.  Clair. 

Seeing  the  impofianoe  that  ia  be^nning  to  be  gmn  to  evea 
■nnnte  detwb  of  geographical  distribation,  I  have  subdiyided  the  fol- 
lowing Est  of  apecieB  obaerred^aoaa  to  present  first  the  species  of  most 
laqge,  and  afterwarda  thoae  <€  more  omfined  localities. 


Ft 
Comv 


ike  SamU  fo  Fort  WSHtam. 


Baguha 
Tiieo 

Hinmdo 


Zoootncliia  pennsylfanica. 
Edopiftet  migimloriiis. 
Tringoides  macnlaxi^ 
Larof  aigentetos. 
Coljmbus  glacialis. 
Meigus  cncnUatui. 

From  the  Sauk  to  Ike  Pk^  and  at  Fori 

WWiam. 
Booan  wnbeDiuk 
ZonoCrichia  melodiiu 

From  the  Satdt  to  5t  Ignaee, 
Tnrdtis  migratoniu* 
ICniotilta  ▼iiena 
FriogiOa  hiemalii. 
Carpodaciu  pmpiireiu. 
Tmnunculafl  sparreriitt. 
Halietos  leucocephalus. 


From  the  Sauk  to  the 
SialiaWOacmL 
Mniotflta  «fldfiL 
Setophagi  niticilla. 
Sitta  canadeafliB. 
FnngOla  piniia. 
Zonotricbia  sodalis. 
Fkndbn  Carolineoais. 


From  the  Satdt  to  MiMpkolin. 
Comu  AmericaDm. 
Cyanocoiax  cristates. 
Mniotilta  macnloaa. 

From  Mich^ieotin  to  Fort  WtBkan. 
Tetrao  canadenns. 
Myiobios  Coopexi 

From  the  Pie  to  Fort  WdHam, 
Perifloreus  canadeDais. 
Fimu  Hudsoniciu. 
Loxia  americana. 
*'    leaoopteia. 
Picas  Tillom. 

'*  pabeacess. 
Pkoides  arcticos. 

*'       hirsutus. 
Totanns  melaikolaiieas. 
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Aiike  StmiL 
Agelaias  phoBiiiceiu. 
y ireo  noTeboracenai. 
MnioCilta  msritiiDa. 

**        Pemujlvsnicai 
Trichas  FUIadelpliia. 
Setophaga  WilfloiiiL 
Goiraca  Indoyician^ 
Zonotricliia  SaTtmia. 
8  jmiiun  nebuloBUiD. 
ColTmbot  leptoBtrioaalii. 

Neigkharhood  of  Mi 
Chorddles  Yirgixiianiii. 
MnioCilta  fltriata. 

Cdaptei  anratus. 
Xoxdos  bnnuMiis. 


AtikB  Pie, 
liniodlta  peregrina  (and  young). 
MyiolHiifl  nundola. 

**        Tirens. 
Zonotricbia  pwilla. 

Neighborkood  of  Si.  Ignace. 
Faloo  peregrinnfl  (unfledged). 
Surnia  nlnUu 

MFiffi  WUliam. 
Cotyleriparia. 
Ceiyle  alcyon. 
Unga  Schinsn. 
Totanni  flavipes. 

Al  the  SauU  and  Fart  WiBiam. 
Setophaga  canadeoBtiL 


L^^rszyn '  s^  or  >:  mk  sftczis  or  lefidofte&a,  fbom 

ZJ£Z  S«.  &rH£2S  SHoS£S  OF  LAKE  SIJFEE10& 


PasrnA  ololicxa  H. 
PL  TIL,  fig.  1. 


Pfmtia  rJmt^ji  Hams,  Xev  En^and  Faner,  toL  YIIL,  p.  402 
(l^i^'). — ^Diacoone  before  the  Mnwarinaete  Horticnltond  So- 
cieCT,  p.  7,  21  (lSo2). — Catalogue  of  InseetB  of  MaasachaaetiB, 
in  Hiurhcock's  Beporc  Ist  ed.  p.  589  (1833).— The  same,  2d 
ed.  p.  o90  (18:>5). — ^Bepcnt  od  InaectB  of  Maasaehnsetta  injo- 
rioos  to  YegetadoD,  p.  213  (1841).— Kibj,  Fauna  Boieafr 
Americana,  Part  IV.,  p.  288  (1837). 

PierU  oleracta  Bobdoral^  Species  Gen.  dea  Lepidopterea,  tome  I., 
p.  518  (1836). 

Alia  sabroinndatis  integerriima  albis ;  antids  bam  costaque  nigri- 
eantibas,  snbtiis  apicem  et  posticia,  infra,  laieia  fosco-yenoaia. 

Alar.  exp.  2  nnc. 

Body  black  above.  Antennae  black,  annnlated  with  white,  and 
rn&iis  at  the  tip.  Wings  yellowish  white ;  the  anterior  pair  doskj 
on  the  front  edge  and  base ;  tip,  beneath,  pale  yellow,  with  dusky 
▼eins.  Under  side  of  the  hindwings  pale  yellow,  with  broad, 
dusky  veins,  and  a  saffron-yellow  spot  on  the  humeral  an^e. 

The  tip  of  the  forewings  is  often  marked  with  two  or  three  little 
dusky  stripes,  in  the  males.  The  dusky  veining  of  the  under  mde  of 
the  hindwings  b  less  distinct  m  the  females  than  in  the  other  sex, 
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and  is  sometiines  entirely  iratitmg.  Speehnens  of  tbe  females  have 
been  seen,  though  rarely,  with  one  or  two  dusky  spots  on  the  upper 
ride  of  the  forewings,  towards  the  outer  marg^i. 

The  eggs  of  this  insect  aro  pyriform,  longitudinally  ribbed,  and 
of  a  yellowish  color.  The  larva  is  pale  green,  very  minutely 
sprinkled  with  darker  dots,  and  with  a  darker  dorsal  line.  It  grows 
to  the  length  of  one  inch  and  a  quarter.  Its  natural  food  is  un- 
known, but  it  is  found  abundantly  on  the  leaves  of  the  mustard, 
turnip,  radish,  cabbage,  and  other  cultivated  oleraceous  plants,  to 
which  it  is  often  very  injurious.  The  pupa  is  pale  green  or  white, 
regularly  and  finely  spotted  with  Uack.  There  is  a  conical  piojee- 
tion  on  the  front,  and  a  securiform  one  on  the  thorax ;  and  the  sides 
of  the  body  are  angular  and  produced  in  the  middle.  Length  of  the 
pupa  eight>tenths  of  an  inch.  The  pupa  state  lasts  about  eleven 
days  in  ihe  summer,  and  continues  &rough  the  winter ;  l^ere  being 
two  broods  of  the  larva  in  the  course  of  one  season. 

This  species  rarely  extends  further  south  than  the  latitude  of  New 
Hampshire.  It  has  not  been  figured  before.  Mr.  Kirby's  Pontia 
coita  may,  perhaps,  be  only  a  variety  of  it. 

DeILEPHILA  GHAM£NERn  H. 

PL  Vn.,  fig.  2. 

Sphinx  EpiloKi  Harris,  Gat.  Ins.  Mass.  in  Hitchcock's  Report,  1st 
•  ed.,  p.  ^90  (1833).— The  same,  2d  ed.,  p.  591  (1835). 
Deilephila  ChaTnceyierii  Harris,  Catalogue  of  North  Amer.  Sphin- 
ges. Amer.  Joum.  Science,  vol.  86.,  p.  805  (1889). 

Olivaceo-brunnea ;  capite  thoraceque  linea  laterali  alba ;  alis  prim- 
oribus  vitta  dupfici  intermedia,  apice  attenuata,  parte  exteriori  denta- 
ta  pallida  ochracea,  parte  interiori  flexuosa  fusca ;  secundariis  nigro- 
fiiscis,  &sci^  lata  macula  rubra  includente  rosea,  intus,  ciliisque 
albis ;  abdomine  punctis  sex  dorsalibus  albis,  lateribus  fasciis  duabus 
nigris  et  albis  prope  basin,  duabusque  albis  posterioribus  abbreviatis. 

Alar.  exp.  2f — 3  unc. 

OUve-brown,  with  a  white  lateral  Ime,  extending  trtm  the  fr(Hit 


it  ii  mig^ned 
¥anmmgt  irith  %  black 
it  Aemiddk 
ihapty  iN^gprning  near  the 
to  the  tipi  and 
HmdwiDgi 
rosjr  band  indodiag 
llie  inner  ao^e. 
•dge  «f  the  forewingB  white. 
dote;  two bhek  and  two al- 
ef  the  bene,  and  two  narrow  tnoi- 
wUie  Ebbs  near  the  lip;  raatval  a^^nenti  edged  with  white. 
Legihrara;  the  Sim  edged  t  itemally  wilk  lAile, 

Jim  apedety  wfcadi  oeenn  ebwadandj  in  New  Hampahire,  wai 
taken  en  the  notthnm  ahove  of  Lab  Snperior,  and  ia  now  figoied 
fir  the  fint  timt.  It  ia  the  ABeriean  iwpreeenlatiTe  of  JkiUjMa 
O^UL  Mr.  Kiriij'a  D.  udi  i  wMtga,  wU^  haa  the  atripe  on  the 
ivewingi  of  n  pak  roafr«olor,  and  wmta  the  dotaal  aeries  of  white 
dots,  wokj  poonbl J  be  n  local  varietj  of  2>.  Chmmameriu  The  larn 
ef  oar  apedea  fivea  on  the  EpQMmm  amguai^olmm.  It  is  broDsed 
green  abofe,  and  red  benemlh;  with  nine  round  cream-cok>red  spots, 
enebrded  with  Ihik  on  eadi  aide,  and  m  red  caodnl  horn. 

Smbihthus  modkta  H. 
PL  VIL,  fig.  7. 

Smermthu  moietia  Harria,  Catalogae  of  K<»ih  American  ^ibin- 
gea.  Amer.  Joom.  Sdenee,  yoL  86.,  p.  292  (1889). 

OfiTaceo^whracen ;  capite  parro  non  eriateto,  maacnlomin  anten- 
nii  anbtoe  tranaTeiae  bidliMia;  alia  primmbiia  crenatis,  stri^ 
flexuoaa  tranareraa  baaah  virgaloqne  atigmatifialt  pallidis,  fascii  kta 
nnddfttn  media,  atrigiaqiie  doabna  or^iaiiB  poetorioribos,  sakirai^ 
divaceia ;  aecondariia  medio  basiqoe  porpareiB,  macdft  transferss 
nigra  fiiaciftqne  abbreriata  fiiaca  prope  angahun  anakm  aitis. 

Alar.  exp.  6  nno. 
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0fiT»4rab;  head rerj flniAll^  and  iritikoat  a pronmMiit  orert;  aa* 
temuB  of  tfie  males  transyenely  biofliated  beneatk.  Forewingi 
Malloped,  nidi  a  traneveifBe  smuoos  pale  fine  near  the  base;  a 
whitiUi  commMthaped  9AgaA  on  a  broad  nndnlaled  dark  oliTO-eolored 
oentral  band,  and  two  traneyerse  undulated  Imee  towards  the  tip ; 
under  side  purple  m  the  middle  of  the  disk.  Hbdwing^  purple  in 
die  middle  and  at  base,  with  a  transverse  black  spot,  and  an  abbre- 
viated dusky  Uue  band  near  the  anal  angle.  Bodj  very  robust,  and 
with  tfie  legs  immaculate. 

One  of  the  largest  species  of  the  genus.  A  single  male  was  taken 
on  the  northern  shore  of  Lake  Superior  in  the  summer  of  1848,  and 
a  fine  female  was  captured  in  Cambridge,  Mass.,  on  the  20th  of 
July,  1849,  which  have  affinrded  the  means  fer  a  mofrt  full  and  cor- 
rect description  than  has  heretofore  been  given.  This  species 
appears  to  be  rare,  and  has  not  before  been  figured.  It  is  the 
representative  of  the  European  &  TUue  and  QuereOi. 


HkPIOLUS  ABQSNTBOMAOULAtUS  EL 

PI.  vn.,  fig.  6. 

Eepialui  arffenteamaeulatui  Harris,  Catalogue  in  ffitchcock's 
Report,  Ist  ed.  p.  591  (1888).— The  same,  2d  ed.  p.  692  (1885); 
— Report  on  Insects  injurious  to  Vegetation,  p.  295  (1841).—- 
Gosse,  Canadian  Naturalist,  p.  248  (1840). 


Fnscoochraceus  vel  cinereo-bmnneus ;  afis  primoribus  pallidis, 
ochraceo  vel  brunneo  ftsciatis,  guttisque  duabus  prope  barin  argen- 
teis ;  secundariis  rubro-vel  cinereo-ochraceis,  immaculatis. 

Alar.  exp.  2f ,  8f  unc. 

Only  two  specimens  of  this  fine  msect  have  fallen  under  my  obsex^ 
vation.  They  difler  much  m  sise  end  odor.  The  smaller,  appa- 
rently a  male,  was  taken  in  Cambridge,  Mass.,  many  years  ago. 
When  at  rest,  the  wingp  are  very  much  defiexed,  and  form  a  steep 
roof  over  the  back.  The  body  is  light  brown ;  the  finrewings  are 
of  a  very  pale  ashen  brown  color,  variegated  witii  darker  clouds  and 


aMMpwi  mmrjltmi^  and  aie  otBttMaled  vidi  fm^  alfery  wVile  ipotB 
war  ^  baae,  ai  tiie  iiOMr  angles  of  die  diaooMal  oeUs ;  the  anterior 
wpoi  beiag  looiid  and  the  poeterkMr  and  largw  one  triaagolar.  Tka 
UndwiB^i  are  fig|bt  aahen  fatawn  at  base,  paenng  into  duel^  oehi^ 
jeOow.  The  hige  qwchnen  k  a  fiMoale,  and  was  taken  hy  Pro^^e* 
•or  Ag^mh  on  the  northern  ahore  of  Lake  Superior.  The  bodj 
ia  of  a  dadcy  oehre-yeUow  coLm',  tinged  <m  the  adee  and  on  the  legi 
with  red.  Hie  forewingi  are  li^t  rosy  bnS^  with  brownish  ochre 
doods  and  bands,  two  Arerj  spots  near  the  baae,  and  n  wldladi  dot 
near  the  tipw  The  Undwingi,  slx^re,  and  all  the  wiqgB  beneath,  are 
of  a  deep  oehre-jellow  oolor,  tinged  with  red. 

The  empty  pap^ekins  of  this  or  of  an  allied  spedes  are  sometimes 
fcnnd  on  oar  sea  beaches. 


AnoziA  Paeihshos  H. 
PL  Vn.,  fig.  4. 

Alb  primoribiis  fiisco-bnumeis,  macolis  sparsis  lactafloreis ;  secnih 
darus  fblTo-flayis,  basi,  maoola  media  triangolari,  £uci&qne  postica 
vndata  nigris ;  abdonune  sapra  foseo  a[ftoe  fidvo. 

Alar.  e^.  one.  2|. 

Head  brown,  with  a  crimson  fiinge  aboye  and  between  the  black 
antennae.  Thorax  brown  above,  margined  before  with  an  arcuated 
cream-eolored  band,  which  ia  continaed  on  each  side  of  the  oater 
edge  of  the  shoolder-coyers ;  apper  edge  of  the  collar  crimson-red. 
Forewing9  dnsky  brown,  with  three  small  ereamrcolored  spots  on  the 
enter  edge ;  foor  spots  of  the  same  color  in  a  line  near  the  inner 
margin,  and  seyeral  more  scattered  on  the  disk.  Hindwingii  deep 
ochre-jellow,  with  the  base,  the  basal  edge  of  the  inner  mar^a,  a 
triangular  spot  in  the  middle,  adjoining  the  basal  spot,  and  a  bread 
indented  band  beUnd,  of  a  black  colc^r.  Abdomen  doskj  aboTS, 
tawny  at  tip  and  beneath.  Legs  dusky,  thighs  and  tibise  fniiged 
with  crimsonnred  hjurs. 

TUs  fine  species  was  taken  on  the  northern  shore  of  Lake  Sape- 
aor.  It  bdongB  to  the  same  group  as  the  European  {7(!ya|  from  all  the 
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known  Tuieties  of  irtuch  it  differs  in  hamg  the  arcuated  white  line 
<m  the  thorax,  and  the  blaek  band  on  the  Uadwingg.  The  situation 
of  Urn  band  is  not  ao  fiv  back  as  the  "black  spots  found  on  the  hind* 
wings  of  the  allied  species.  He  banded  hindwingg,  with  the  en- 
tirely black  or  AjosYj  antennse,  will  sufficiodtly  distingoiah  this  species 
from  the  Arctia  Amsrieana^  a  description  of  which  is  here  added  for 
the  purpose  of  comparison. 

Abctia  Amhrigana  H. 
PL  Vn.,  fig.  6. 

Arctia  Americana  Harris,  Report  on  Insects  injurious  to  Vegetation, 
p.  246  (1841). 

• 

Alia  piimoribus  brunneis,  maculis,  rivulisque  albidis ;  secundariis 
fulyo-flavis,  maculis  unica  media  reoiformi,  tribusque  posticis  rotundia 
nigris ;  abdomine  fulvo,  dorso  nigro^uadrimaculato. 

Alar.  ezp.  unc.  2^. 

Head  brown,  antennse  white  above,  with  brown  pectinations. 
Thorax  brown  aboTO,  mar^ned  before  with  an  arcuated  yellowish 
white  band,  which  is  continued  on  the  outer  edge  of  the  shoulder- 
covers;  upper  edge  of  the  collar  crimson-red.  Forewings  coffee- 
brown,  with  three  yellowish  wUte  spots  on  the  outer  edge,  and 
crossed  by  irregular  anastomosing  yellowish  white  lines.  Hind- 
wings  bright  ochre-yellow,  with  a  large  reniform  central  black  spot, 
two  round  black  spots  behind,  a  third  smaller  spot  near  the  anal 
angle,  and  a  black  dot  between  the  middle  and  the  inner  mar^. 
Abdomen  tawny,  with  four  blackidi  dorsal  spots.  Legs  dusky,  the 
thighs  and  anterior  tibise  fringed  with  red  ludrs ;  the  hindmost  t^rsi 
whitish,  annulated  with  black. 

This  species,  which  is  now  fiyr  the  first  time  figured,  was  taken  by 
Mr.  Edward  Doubleday,  near  Trenton  Falls.  From  the  C^fa  it  is 
distinguished,  like  the  ParthenoSj  by  the  arcuated  white  margin  of  the 
thorax,  fcc.  The  arrangement  of  the  white  spots  and  rivulets  on 
the  forewings  is  the  same  as  in  the  European  species. 
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BmOM 08  MAdfLABU  H. 

PL  Vn.,  fig.  8. 

Flaya ;  alis  angnlatis  sabdentatis,  anticis  apce  riniuito-tnmea&, 
prope  basin  apicemqne  broimeo  macnlato-fasciatis ;  omnibiis  poetice 
macula  magna  rhomboidea  brunnea  marginem  poeticam  angolurnqoe 
analem  attingente. 

Alar.  ezp.  1^  nnc. 

This  pretty  (Geometer  has  the  form  of  Bnnamo$  (EwrymtM) 
dolabrariaj  and  perhaps  belongs  to  the  same  subgenus.  It  is  foond 
in  Massachusetts  as  well  as  on  the  northern  shore  of  Lake  Superior. 

The  antenme  are  brown,  and  are  pectinated  only  in  the  males. 
The  tongue  is  half  as  long  as  the  body,  which,  with  the  upper  side 
of  the  forewings,  is  citroo-yellow ;  the  hindwings  and  under  odes 
are  somewhat  paler.  The  forewings  have  a  rusM)rown  costal  spot 
near  the  shoulders,  a  transrerse  row  of  spots  near  the  base,  a  stag* 
matical  dot,  three  little  spots  near  the  tip,  and  a  very  large  loienge- 
shaped  spot  at  the  anal  angle,  of  the  same  brown  color,  the  large 
spot  being  bordered  before  and  behind  with  darker  brown.  The 
hmdwings  have  a  central  brownish  dot,  and  a  large  pale  brown  spot, 
bordered  before  and  belund  with  a  darker  line  at  the  anal  angle, 
which  also  is  deeply  tinged  with  brown. 


JUH  of  Lepidoptermu  IkueU^  iakm  bjf  PrufumiT  L.  AgauiB  <m  tk 
ntnihem  $hare  iff  Lak$  Superior. 

L  PAviiiioiris. 
Fonda  Olenoea  Harria. 

Coliai  Petidne?  Baiaduod. 

^     ChrsnotfaeoM  ?  B$per.    var.t  Bokd. 
PoljomwiatHs. 
Liaeiiitis  Arthewii  Aiiry. 
Daoaoi  ArobippiM  F. 

Argynnis  Aphrodite  F.    (nee  Dupbnis,  CV*.,  nee  Cybele,  F.) 
MeliUM  Myrina  Oommt. 

"        Cocyla  O. 


UDIDOPTKA  or  IiAXB  SOFlBIOm. 

VmiMM  J.  an»iiiii  BtML 
M     CudniL. 

IL  Bphhtoes. 
Mgenh  exitioBa  5By. 
Deilephila  ChaouBiierii  H* 
Sphinx  (Lethia  HiUm.)  Kahua  <SmtCJk— ilUoO. 
Smerinthiis  modeita  i7. 
Alyjna  octomaciilata  ^. 

Lithosia  (Eubapbe  JERlftn.)  aorantiaca  ^ii6n« 
Arctm  Fleurthenof  H. 
CKnocanipa  silvatfca  J7.  ^w. 
Hepioliif  azgenteomacalalai  H*  Tar. 

Apatela. 

AgrotB  denetelor  BroM* 


Koctaa  dandettma  H* 
Badena  arnica  SUvtm, 


HelioUaif. 

CrocipliQra  transTonata  Drwy. 
EnnoouM  macdaria  A 
Zerene? 


ippe. 
Cidaria? 

Alio  three  moie  (TfonMlraiyOf  nndetenmnedgenenL 

Ifaerochila  pnlTeraUa,  H.  CSat  nuk 
Anania  octomaevlala  ?  JL 


Two  Bpeciet,  aadetenniBed. 

6.     Tinem, 

(CrmMda*) 
-Cnunbu. 

7.    AlueiUB* 
Pteraphonit* 


••^^ 


Hie  ooUectioDB  of  insectB  of  oflier  oviers  made  during  our  exe!u<> 
flion  have  not  yet  been  suffioiently  worked  out  to  allow  ns  to  giro  an 
account  of  their  contentB.  A  considerable  number  of  Neuroptera  and 
Orthoptera  have,  however,  been  collected ;  Hymenoptera,  Diptera, 
and  Hemiptera,  have  also  not  been  negleetad,  thoagh  of  the  latter 
chiefly  Hydrocorissd  have  been  found. 

The  Crustacea,  crawfishes,  and  other  small  freshwater  shniqis, 
as  well  as  the  leeches  and  other  worms,  have  alao  attracted  our  at- 
tention, and  some  interestbg  species  have  been  collected  ;  but  the 
difficulty  of  establishing  their  synonymy  induces  me  to  postpone  tba 
publication  of  their  description.  h.  A. 
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X. 


THE  ERRATIC  PHENOMENA  ABOUT  LAKE  SUPERIOR. 


So  much  has  been  said  and  written  within  the  last  fifteen  years, 
vpon  the  dispersion  of  erratic  boulders  and  drift,  both  in  Europe 
and  America,  that  I  should  not  yenture  to  introduce  this  subject 
again,  if  I  were  not  conscious  of  having  essential  additions  to  present 
to  those  interested  in  the  investigation  of  these  subjects. 

It  will  be  remarked  by  all  who  have  followed  the  discussions  re- 
specting the  transportation  of  loose  materials  oret  great  distances 
from  the  spot  where  ihej  occurred  primitivelj,  that  the  most  minute 
and  the  most  careful  investigations  have  been  made  by  those  geolo- 
gists who  have  attempted  to  establish  a  new  theory  of  their  trans|)or- 
lation  by  the  agency  of  ice. 

The  part  of  those  who  clidm  currwats  as  the  cause  of  this  trans- 
portation has  been  more  generally  negative,  inasmuch  as,  satisfied 
with  their  views,  tiiey  have  generally  been  contented  simply  to  deny 
tiie  new  theory  and  its  consequences,  rather  than  investigate  anew 
ttie  field  upon  which  they  had  founded  their  opinions.  Without 
being  taxed  with  partiality,  I  may,  at  the  outset,  insist  upon  this 
difference  in  the  part  taken  by  the  two  contending  parties.  For 
since  the  publication  of  Sefstroem's  paper  upon  the  drift  of  Sweden, 
ki  which  very  valuable  information  is  given  respecting  the  phenome- 
na observed  m  that  peninsula,  and  the  additional  data  furnished  by 
de  Veneuil  and  Murchison  upon  the  same  oountry  and  the  plains  of 
Russia,  the  classical  ground  for  erratic  phenomena  has  been  left 
almost  untouohed  by  i^  except  the  advocates  of  the  glacial  theory. 
I  need  only  refer  to  the  investigations  of  M.  de  Charpentier,  Escher, 
Von  Derlinth  and  Studer,  and  more  particularly  to  those  extensive 
and  most  minute  researches  of  Prof.  Guyot  in  Switierland,  with- 


o«i  speakmg  of  mj  own  and  some  eontribatioDB  from  vintoTS,  as 
titm  Mailiaf,  Jwmm  FoiIms  and  oAefs,  to  justify  my  assertion  that 
no  important  &et  roqwetiiig  die  loose  materiab  spread  all  orer 
Svitaeilaiid  has  been  added  by  die  advoeaftes  of  cnirents  once  the 
days  of  Sanssure,  DeLfie,  Eseher  and  Yon  Bach  ;  whilst  Prof. 
Gnyot  has  most  eoodiiaTdy  shown  that  the  diilerent  erratio  beans 
IB  Switaeriand  are  not  only  distinct  from  tmA  otiier,  as  was  already 
known  befine,  bvt  diat  in  eadi  the  kiose  materials  are  arranged 
in  wdtdeteimined  regdar  order,  shomig  precise  relntioDS  to  tbe 
centres  of  distribution,  from  which  diese  materials  ori^nated ;  an 
affrangeaaent  which  agrees  in  CTeiy  pardealar  with  the  arrangement 
of  hMMe  fragments  upon  the  snrfiice  of  any  ^ader,  bot  whidi  no 
caase  acting  conTnUTely  coold  hate  prodnced.* 

The  resolta  of  these  inrestigatioiis  are  plainly  that  the  boulden 
ftond  at  a  distance  from  the  central  Alps,  originated  from  Qk&t 
a^nBr  anmmits  and  TaDeys,  and  were  carried  down  at  dilferent  saO' 
Cfssife  periods  in  a  regolar  manner,  foraung  munterrapted  walls  and 
lidgeB,  iriiaeh  can  be  traced  from  dieir  starting  point  to  their 
oztreme  peripheric  dbtribntiQn. 

I  haTO  myaelf  shown  tliat  there  are  each  centres  of  distribatioQ  in 
Scodand  and  En^and  and  Ireland.  And  these  ftcta  have  been 
since  traced  in  detml  m  taiioM  parts  of  die  British  Islands  by  Dr. 
BocUand,  Sr  Ch.  LyeD,  Mr.  Darwin,  Mr.  MeLachlan  and  Pn^ 
cor  James  D.  Forbes,  pointing  deariy  to  the  main  moontun  grenpe 
as  to  80  many  £stinct  centres  cS  dispemon  of  these  loose  materials 
Sbnilar  phwwwtf"^  haTC  been  diown  in  the  Pyrenees,  in  the 
Black  Forest,  and  in  die  Yo^gea,  showing  beyond  qnestion,  that 
whatcTcr  might  haTO  been  the  canse  of  the  diq)enbn  of  eiTatic 
bonlders,  there  are  scTeial  separate  centres  of  their  distribation  to 
be  distingmshed  in  Earope.  Bat  there  is  anotber  quesdcm  connect- 
ed  with  diis  local  fistribndon  of  bonlders  whidi  reqnires  partiedir 
JnTcatigatiim,  the  confbsiQn  of  nUA  with  die  former  has  no  dooU 


•▲  MBipnlMA  or  <Ko  «wp«  dMwiae  1^  ifiiiiB0m«it  of  the  nonlaM  vpoa  ^ 
ghfkr nf  th>  A ■? in  ■<r  %rff iit  Ohnai>»»with  the  m>p  which  Pwt  Onyotii  »bwit» 
pabUthofthe  dbtributioB  of  th«  ontie  boulden  Ib  BwitaeriMd*  will  ihow  move  Mr 
^o  idoBtitr  oTlho  two 
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greatly  contrilmteid  to  retard  our  real  progress  in  miderstanding  the 
general  question  of  the  distribation  of  erratics. 

It  is  well  known  that  Northern  Europe  is  strewed  with  boulders, 
extending  over  European  Russia,  Poland,  Northern  Germanj,  Hol- 
land and  Belgium.  The  origin  of  these  boulders  is  far  north  in  Nor- 
way, Sweden,  Lapland  and  Liefland,  but  they  are  now  diffused  over 
the  extensive  plains  west  of  the  Ural  Mountains.  Their  arrange- 
ment, however,  is  such  that  they  cannot  be  referred  to  one  single 
point  of  origin,  but  only  in  a  general  way  to  the  northern  tracts  of 
land  which  rise  above  the  level  of  the  sea  in  the  Arctic  regions. 
Whether  these  boulders  were  transported  by  the  same  agency  as 
tiioee  arismg  from  distinct  centres,  on  the  main  continent  of  Europe, 
has  been  the  chief  point  of  discussion.  For  my  own  part,  I  have 
indeed  no  doubt  that  the  extreme  consequences  to  which  we  are 
naturally  carried  by  admitting  that  ice  was  also  the  agent  in  trans- 
porting the  northern  erratics  to  their  present  positions,  has  been  the 
chief  objection  to  the  view  that  the  Alpine  boulders  have  been 
distributed  by  glaciers. 

It  seemed  easier  to  account  for  the  distribution  of  the  northern 
erratics  by  currents,  and  this  view  appearing  satisfactory  to  those 
who  supported  it,  they  at  once  went  further,  and  opposed  the  glacial 
theory  even  in  tiiose  districts  where  the  glaciers  seemed  to  give  a 
more  natural  and  more  satisfiictory  explanation  of  th  i  phenomena. 
To  embrace  the  whole  question  it  should  be  ascertained. 

Firsts  Whether  the  northern  erratics  were  transported  at  the 
same  time  as  the  local  Alpine  boulders,  and  if  not,  which  of  the 
phenomena  preceded  the  other;  and  again,  if  the  same  cause 
acted  in  both  cases,  or  if  one  of  the  causes  can  be  applied  to  one 
series  of  these  phenomena,  and  the  other  cause  to  the  other  series. 
An  investigation  of  the  erratic  phenomena  in  N<Mrth  America  seems 
to  me  likely  to  settie  this  question,  as  the  northern  erratics  occur 
here  in  an  undisturbed  continuation  over  tracts  <  f  land  far  more 
extensive  than  those  in  which  they  have  been  observed  in  Europe. 
For  my  own  part,  I  have  already  traced  them  from  the  eastern 
shores  of  Nova  Scotia,  through  New  England  and  the  North  West* 
era  States  of  North  America  and  the  Canadas  as  far  as  the  western 
extremity  of  Lake  Superior,  a  region  embraeing  about  thirty  die* 


gnm  of  loB^tade.  Hov,  as  ift  Nortliem  Sinvpe,  tbe  bouldm 
eridendT  originated  fiffllier  north  flym  tiieir  preeent  locfttkm,  and 
tftve  becft  Biof<ed  uuifonaHy  in  a  main  dbection  firom  north  to 


Fnaa  data  vUdi  aro,  howe?er,  lalher  ineomplete,  it  can  be 
fcrthcr  admitted  thai  flfanlar  phenomfsna  oecor  farther  west  aoros 
Ihe  irfaole  oontincBt,  eterjahere  presentiBg  the  same  rehtioBa. 
That  ia  to  sar,  ererjwhere  pointing  to  the  north  as  to  the  region  of 
the  bonlden,  whidi  geaoraDj  disappear  about  latitude  88^. 

Widtovt  entering  at  present  into  a  fall  discmsion  of  any  theoreti- 
cal TiewB  of  the  sobject,  it  is  plain  that  any  theory,  to  be  satisfactory, 
sboold  embtace  both  the  eztenriTO  northem  phenomena  in  Europe 
and  North  America,  and  settle  the  relation  of  these  phenomena  to 
the  wdKandmiticated  local  phenomena  of  Central  Eoiope. 

Wbe&er  America  itself  has  its  special  local  cirenmscribed  cen- 
tres of  distribution  or  not,  remains  to  be  seen.  It  seems,  howoTer, 
from  a  fev  Acts  obeerred  in  the  White  Hoimtuns,  Ihat  this  chain, 
as  wen  as  die  moontuns  of  north-eastern  Neir  Toric,  have  not  been 
exduaTely — and  for  the  whole  duration  of  the  transportation  of 
these  materials — under  tfie  influence  of  the  cause  whidi  has  distrib- 
uted the  erratics  through  such  wide  Bpaiee  orer  the  ccmtmont  of 
Korih  America.  But  wheUier  this  be  the  ease  or  not,  (and  I 
trost  local  investigations  will  soon  settle  the  question,)  I  maintsm 
that  the  cawe  which  has  transported  these  boulders  in  the  American 
continent  must  have  acted  dmultaneously  orer  the  whole  ground 
which  these  bouldeis  oo? er,  as  they  present  throughout  the  continent 
an  uiunterrupted  sheet  of  loose  materials,  of  the  same  general 
nature,  ctMonected  in  the  same  general  manner,  and  erid^itly  dk- 
pcfsed  at  the  same  time. 

Moreover,  there  is  no  ground,  at  present,  to  doubt  the  rimulti- 
neous  disperaon  of  tfie  erratics  over  Nordiem  Europe  and  Northern 
America.  So  that  tiite  cause  which  transported  them,  whatever  it 
may  be,  must  have  acted  simultaneously  over  the  whole  tract  of  land 
west  of  the  Ural  Mountains,  and  east  of  the  Rocky  Mountains,  with- 
out assmmng  anythmg  respecting  Northem  Asia,  which  has  not  yet 
been  studied  in  this  respect ;  that  is  to  say,  at  the  same  time,  over 
a  space  embraomg  two  hundred  degrees  of  hmgitBde* 
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Agim,  the  aotkm  ^  this  «Mee  must  hmn  been  6110I1,  and  I  n 
atranglj  apon  this  pdni,  as  a  fnndameDtal  one,  the  momeatiim  mA 
which  it  acted  moat  have  been  auch,  that  afler  being  aet  in  motion 
IB  the  Borth,  with  a  power  aafficient  to  carry  the  large  bonldera 
which  are  found  eveiywhere  oyer  this  vast  extent  of  land,  it  vanished 
or  was  stopped  after  reaching  the  thirty-fifth  degree  of  northern 


Now  it  is  my  deliberate  opinion  that  natorat  philoaophy  and  matb- 
ematica  may  aettle  the  qneation,  whether  a  body  of  water  of  snfficiest 
extent  to  produce  such  phenomena  can  be  set  in  motion  with  sofficient 
velocity  to  move  all  these  boulders,  and  nevertheless  stop  before  hav- 
ing swept  over  the  whole  surface  of  the  globe.  Hydrogra|dier8  are 
fiunOiar  with  the  action  of  cunrents,  with  their  speed,  and  with  ^ 
power  with  which  they  can  act*  They  know  also  how  they  are  distrib- 
uted over  our  globe.  And,  if  we  institute  a  comparison,  it  will  be  seen 
that  there  is  nowhere  a  current  running  from  the  poles  towards  tiie 
bwer  latitudes,  either  in  the  northern  or  southern  hemisphere,  cover- 
ing a  space  equal  to  one-tenth  of  the  currents  which  should  have 
existed  to  carry  the  erratics  into  their  present  position.  The  widest 
current  is  west  of  the  Pacific,  which  runs  parallel  to  the  equator, 
across  the  whole  extent  of  that  sea  from  east  to  west,  and  the  great- 
est width  of  which  is  scarcely  fifty  degrees.  This  current,  as  a 
matter  of  course,  establishes  a  regular  rotation  between  the  waters 
flowing  from  the  polar  re^^ns  towards  lower  latitudes. 

The  Gulf  Stream  on  the  contrary  runs  from  west  to  east,  and  dies 
out  towards  Europe  and  Africa,  and  is  compensated  by  the  currents 
fixHU  Baffin's  Bay  and  Spitsbergen  emptying  into  the  Atlantic,  while 
the  curr^it  of  the  Pacific,  moving  towards  Asia  and  carrying  floods 
of  water  in  that  direction,  is  maintained  chiefly  by  antarctic  currents, 
and  those  which  follow  the  western  shore  of  America  firom  Behrii^s 
Straits.  Wherevcor  they  are  limited  by  continMits,  we  see  that 
the  waters  of  these  currents,  even  when  they  extend  over  hundreds  of 
degrees  of  latitude,  as  the  Gulf  Stream  does  in  its  whole  course,  are 
deflected  where  they  cannot  follow  a  straight  course. 

Now  without  appealing  with  more  detail  to  the  mechanical  con- 
ditions involved  in  this  inquiry,  I  ask  every  unprejudiced  mind 
acquamted  with  the  distribution  of  the  northern  boulders,  whether 


of  Buope  mtoeh 
froa  north  to  soslii,  and  to 
a  wide,  v^plir  lone  froB  Ana  to 
of  Euvpe,  Mrtk  of  the  CflieA  degree  of  lali- 
|«le,bcfim  iited  neehedthegraillMnMref  theAIpoT  I  lik 
whether  thijpe  wee  aoeh  a  benier  m  the  vnEndted  plaine  wUch 
atoeldk  from  Ae  Aiolie  aeee  wiiiilenwpiBd  erer  the  whole  Bordiem 
eentneat  of  Aieeiioe  ae  hr  dewn  as  the  Golf  of  Meziee? 

I  aak,  agu,  wh j  the  emtioe  are  cweoawfibed  wikhm  flie  Dorth 
on  fiimfei  of  the  teinyeiafce  mon^j  H  flioir  tnaeportatioii  k  owing  to 
the  aetioB  of  waler  eamote  t  Doee  boI,  oa  Ae  eontraiy,  ttuB  laoflt 
eauakiing  fimit  wifthia  the  avtie  and  norAeni  teoiperate  aooes,  aad 
m  the  aame  manttar  wifthia  the  antarotie  and  aoadieni  tempento 
asaeo,  ^atinotly  ahew  thai  the  cave  of  tranepnrtalinn  is  eonneoiad 
with  tibe  toBBpeiatee  or  diaale  of  the  eomtriea  o^er  whkdi  the 
phenomena  weie  prodneed.  If  it  wore  othorwiae,  whj  are  Aero  ao 
ajatema  of  eciatiea  with  an  oaat  and  wcat  boariag,  or  in  die  mam  di- 
rection of  the  moat  extooatfe  carrenla  lowing  al  praaeat  oyer  the 
enftee  of  oar  ^obe  t 

It  la  a  matter  of  fiMi,  of  ondeaiaMe  fiMt,  fiv  which  the  theoiy 
haa  to  acconnii  ttiat  in  tlie  two  henu^herea  the  enmtica  have  direct 
refinence  te  the  pdar  regpona,and  are  circomaeribed  within  the 
arctica  and  the  colder  pari  of  the  temperate  lone.  This  &et  is  as 
plain  aa  Oe  ethw  fiMt»  that  the  local  dirtribation  of  booldefs  has 
refierence  te  ii^  wMwintain  rangea,  te  gronpa  of  hnd  laiaed  above 
tiie  level  of  the  aea  into  heig^ita,  the  temperatnre  of  which  ie  hmr 
than  the  annoonding  plaina.  And  what  ia  atill  more  aatoniehingf 
Ab  exteat  of  tiie  local  boolden,  from  tfimr  centre  of  diatribotioo, 
reaohea  leveb,  tiie  mean  aanaal  temperatare  of  whidi  coireepoodi 
in  a  aorpriaing  nmnnerwith  the  mean  aannal  temperature  d  the 
aonthem  linut  of  Ae  northern  erratics. 

We  have,  therefiirey  in  thia  agreement  a  atrong  evidenoe  ia  ftver 
of  the  view  that  both  the  phenomena  of  local  moontain  erralieeiB 
Borope  aad  of  northern  wratica  in  Eorope  and  America  haie 
probablj  been  prodnced  by  the  aame  caaae. 

Xbe  diiafdiSealty  ia  in  eonoeinng  the  poaaibi%  of  Ae  formal 
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ftslieelof  ice  flvffirienfly  large  to  oan7  the  norihem  ernlieB  mio  & 
present  timits  of  distribatioQ ;  bat  this  difficulty  is  greatly  remored 
when  ire  can  trace,  as  in  the  Alps,  die  progress  of  the  bonldeis 
under  Hie  same  aspect  from  the  glaciers  now  existing,  down  into 
regions  where  they  no  longer  esst,  but  where  the  boolders  and  other 
phenomena  attending  their  transportation  show  distmctiy  that  they 
<moe  existed,  ^ 

Without  extending  farther  this  argamentation,  I  would  call  the 
attention  of  the  unprejudiced  obserrer'  to  the  fact,  that  those  who 
advocate  currents  as  the  cause  of  the  transportation  of  erratics,  have, 
up  to  this  day,  fiuled  to  show,  in  a  angle  instance,  that  currents  can 
produce  aQ  the  diflferent  phenomena  connected  with  the  transporta- 
tion of  the  boulders  which  are  observed  every  where  in  the  Alps,  and 
which  are  still  daily  produced  there  by  the  small  glaciers  yet  in 
existence.  Never  do  we  find  that  water  leaves  the  boulders  which  it 
carries  along  in  regahur  walls  of  mixed  materials ;  nor  do  currents 
anywhere  produce  upon  the  hard  rocks  m  nta  the  peculiar  grooves 
and  scratches  which  we  see  everywhere  under  the  glacier  and  within 
the  limits  of  th^ir  ordinary  oscillations. 

Water  may  poUsh  the  rocks,  but  it  nowhere  leaves  straight 
scratches  upon  their  surfiice ;  it  may  furrow  them,  but  these  furrows 
are  sinuous,  acting  more  powerfully  upon  the  soft  parts  of  the  rocks 
or  fissures  already  existing ;  whilst  glaciers  smooth  and  level  uni- 
formly, the  hardest  parts  equally  with  the  softest,  and,  like  a  hard 
file,  rub  to  uniform  continuous  surfaces  the  rocks  upon  which  they 
move. 

But  now  let  us  return  to  our  special  subject,  the  erratics  of  North 
America. 

The  phenomena  of  drift  are  more  complicated  about  Lake  Supe* 
rior  than  I  have  seen  them  anywhere  else ;  for,  besides  the  general 
phenomena  which  occur  everywhere,  there  are  some  peculiarities 
noticed  which  are  to  be  ascribed  to  the  lake  as  such,  and  which  we 
do  not  find  in  places  where  no  large  sheet  of  water  has  been  brought 
into  contact  vAth  the  erratic  phenomena.  In  the  first  place,  we 
notice  about  Lake  Superior  an  extensive  tract  of  polished,  grooved 
and  scratohed  rocks,  which  present  here  the  same  uniform  character 
tiiey  have  everywhere.  As  there  is  so  little  disposition,  among 
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m  wamj  iAumitb  faldKgcnt  gcohgbto, to  peroem the  &ete  as  tiny 
•le,  ulicugfat  tiMj  bear  upon  the  qneatiaD  of  drifk,  I  cannot  but 
lepeai,  whal  I  hste  alreadj  nentioiied  more  than  once,  bat  what  I 
have  ohaerted  mgm  heie  over  a  traet  of  aome  fifteen  hundred 
■ilea,  thai  the  vodka  are  everjwheie  aoMwAed,  nranded,  grooved 
and  fiuTowed  m  a  nuilbnn  direetion.  The  heterogeneooa  nyitmah 
of  whidi  tfietoeks  eonoBl  are  eat  to  cme  oontinaouB  unifonn  level, 
ahowing  plandj  that  no  diferenoe  in  the  pofish  and  abrason  can  be 
attrOmted  Id  ih»  greater  or  leas  reaiataDoe  on  &e  part  of  the  roeks, 
hot  that  a  eantmnooa  rasp  cot  down  evetytiung,  ad^yting  itself,  bov* 
ever,  to  Hhb  general  ondohUionB  cS  the  coontry,  bat  neverdieleai 
ahoiring,  in  tins  dose  adi^ytation,  a  most  remarkable  eontinmtyin 
ili  action. 

That  the  poirer  ivfaidi  prodnoed  fliese  phenomena  moved  in  Urn 
main  fiom  north  to  sooth,  is  distinctly  shown  by  the  form  of  the  hilla, 
wUch  preaent  ahrapt  slopes,  roo^  and  sharp  comers  towards  the 
aondi,  while  they  are  aD  smoothed  off  towards  Ae  north. 

Indeed,  here,  as  in  Norway  and  Sweden,  there  is  on  all  the  Ulla  a 
leeade  and  a  strike-ade.    As  has  been  observed  in  Norway  and 
Sweden,  tiie  poHahing  b  Tory  perfect  in  many  places,  sometimefl 
strictiy  as  brilliant  as  a  polished  metallic  sor&ce,  and  everywhere 
tiiese  sorfiiees  are  more  or  leSB  scratched  and  fbrrowed,  and  both 
scratches  and  foirows  are  rectSiDear,  crossing  each  other  nnder 
varioas  an^es :  however,  nerer  varying  many  points  of  the  compaai 
on  the  aame  spot,  bat  in  general  showing  that  where  fiiere  are 
deviations  firom  the  most  prominent  direction,  they  are  inflaenced  by 
the  nndnlations  of  Ihe  bcSL  It  has  been  said,  that  the  main  direction 
of  these  strise  was  fiom  north-west  to  south-east,  but  I  have  fimnd  it 
as  often  strictly  from  north  to  soath,  or  even  fiom  north-east  to 
south-west ;  and  if  we  are  to  express  a  general  result,  we  should  say 
tiiat  the  direction,  aasigned  by  all  oor  observations  to  the  varioos 
scratches,  tends  to  diow  that  they  have  been  formed  under  the  infla> 
ence  of  a  movement  from  north  to  south,  varying  more  or  less  to  the 
east  and  west,  according  to  local  influences  in  the  undulations  of  the 
soil.    It  is,  indeed,  a  very  important  fibct,  that  scratches  which  seem 
to  have  been  produced  at  no  great  intervals  from  each  other,  are  not 
absdutely  paialM,  but  may  diverge  for  ten,  fifteen,  or  more  degrees. 


There  is  om  featare  in  iheee  phenoraeiia,  hoveTer,  in  wUch  we 
never  obeerve  any  yariation.  The  continuity  of  these  lines  is  abso- 
lutely the  same  everywhere.  They  are  rectilinear  and  continuona, 
and  cannot  be  better  compared  than  with  the  effects  of  stones  or 
otiier  hard  materials  dragged  in  the  same  direction  upon  flat  or  rolt 
ing  sorfaces ;  they  form  sim^e  scratches  extending  for  yards  in 
■traight  lines,  or  breaking  off  for  a  short  space  to  continue  again  in  a 
straight  line  in  the  same  direction,  just  as  if  interrupted  by  a  jerk. 
There  are  also  deeper  scratches  of  the  same  kind,  presenting  the 
same  phenomena,  only,  perhaps,  traceable  for  a  greater  distance 
than  the  finer  wes.  These  scratdies,  instead  of  appearing  like  the 
tracing  of  diamonds  upon  s^bss,  as  the  former  do,  would  rather  assume 
the  appearance  of  a  deeper  groove,  made  by  the  point  of  a  graver,  or 
perhaps  still  more  closely  resemble  the  scratches  which  a  cart-whed 
would  produce  upon  polished  marble,  if  the  wheel  were  chained,  and 
eearse  sand  spread  over  the  floor.  The  appearance  of  the  rock, 
erushed  by  the  moving  mass,  is  especially  distinct  in  limestone  rocks, 
where  grooves  are  seldom  nicely  cut,  but  present  the  appearance  of 
a  violent  pressure  combined  with  the  grooving  power,  thus  giving  to 
the  groove  a  character  which  is  quite  peculiar,  and  which  at  once 
strikes  an  observer  who  has  been  familiar  with  its  characteristic 
aspect.  Now,  I  do  not  know  upon  what  the  assertions  of  some 
geologists  rest,  that  gravel  moved  by  water  under  strong  heavy 
currents  will  produce  similar  effects.  Wherever  I  have  gone  since 
studying  these  phenomena,  I  have  looked  for  such  cases,  and  have 
never  yet  found  modern  gravel  currents  produce  anything  more  than 
a  smooth  surface  with  undulating  furrows  following  the  cracks  in  the 
rocks,  or  hollowing  their  softer  parts ;  but  continuous  straight  lines, 
especially  such  crushed  lines  and  straight  furrows,  I  have  never 
seen. 

When  we  know  how  extennve  the  action  of  water  carrying  mud 
and  gravel  is  on  every  shore  and  in  every  water  current, — when  we 
can  trace  this  action  almost  everywhere,  and  nowhere  find  it  similar 
to  the  phenomena  just  described,  I  cannot  imagine  upon  what  ground 
these  phen<»nena  are  still  attributed  to  the  agency  of  currents.  This 
is  the  less  rational  as  we  have  at  present,  in  all  high  mountain  chains 
of  the  temperate  sone,  other  agents,  the  glaciers,  producmg  these 


ymA  practtdrflie  suae  dianeiera,  to  utieli, 
^f >re,  m  aovid  phiksophj  Aoaid  ascribe,  aft  least  oonditioiiaOy, 
&e  nortfaem  and  Alfaoe  poDahed  marheeBj  and  scralched  and  grooted 
10^3,  or  ai  leaal  aeknowledge  tkU  die  eftei  prodoced  b j  the  ao- 
of  gladen  moie  nearly  reaeaUes  llieae  emlie  phenomena  than 
Aai  which  laaritefitm  the  action  of  correntB.  Batanchisthe 
pngndiee  of  aany  geolo^sta,  that  those  keen  fiicohieB  of  distinction 
and  generafintion,  that  power  of  saperior  perception  and  discrinuna- 
tion  wfaidi  have  led  diem  to  make  such  brilfiant  disooyeries  in  gedogj 
hi  general,  seen  to  abandon  diem  at  once  as  soon  as  diey  look  at  the 
erraties.  The  objection  made  by  a  Tcoendile  geobgist,  that  the  cold 
required  to  ibrm  and  preserre  sach  glaciers,  for  any  length  of  time, 
woold  fieeie  him  to  death,  is  as  childiBh  as  the  appiehension  that  tbe 
heary  ocean  canrents,  the  action  of  whidi  he  sees  OYeiywhere,  might 
have  swept  him  away.* 

Now  that  these  phenomena  have  been  obeerred  extenaTcly,  we 
may  derire  also  some  instmction  from  the  Kmits  of  their  geographi- 
eal  extent.  Let  as  see,  therefore,  where  these  polished,  scratched 
and  forrowed  rods  haye  been  obserred. 

In  the  first  place  diey  occar  etrerywfaere  in  the  north  widiin  cer 
tmn  Emits  at  the  arctics,  and  throngh  die  odder  parts  of  the  tem- 
perate aone.  Thej  occur  also  in  the  soadiem  hemisphere,  within 
parallel  Hndts,  bat  in  die  plains  of  the  trojHCS,  and  eyen  in  die 
wanner  parts  of  the  temperate  sone  we  find  no  trace  of  these  phe- 
nomena, and  noTordieless  the  action  of  currents  could  not  be  less 
there,  and  could  not  at  any  time  have  been  less  there  than  in  the 
odder  cfimates.  It  is  true,  similar  phenomena  occur  in  Centril 
Burope  and  hare  been  noticed  in  CenkiJ  Asia,  and  eyen  in  the 
Andes  of  South  America,  but  these  always  in  hi^er  regions,  it 
definite  levels  above  the  surfiMse  of  the  sea,  every  where  indicating  a 
connection  between  their  extent  and  the  odder  temperature  of  the 
phces  over  whidi  diey  are  traced. 

More  recendy ,  a  step  towards  the  mws  I  entertain  of  this  subject, 
has  been  made  by  those  geolo^ts  who  would  ascribe  them  to  the 
agency  of  icebergs    Here,  as  in  my  facial  theory,  ice  is  made 
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the  agent ;  floating  ice  ib  suppoaed  to  baye  ground  and  polished  the 
Borfacea  of  rocks,  while  I  consider|  them  to  have  been  acted  upon  by 
terrestrial  glaciers.  To  settle  this  difference  we  have  a  test  which  is 
as  irresistible  as  the  other  argoments  ah^ady  introduced. 

Let  us  investigate  the  mode  of  action,  the  mode  of  transportation 
of  icebergs,  and  let  us  examine  whether  this  cause  is  adequate  to 
produce  phenomena  for  which  it  is  made  to  account.  As  mentioned 
above,  the  polished  surfaces  are  continuous  over  hilk,  and  in  deprea- 
aons  of  the  soil,  and  the  scratches  which  run  over  such  undulating 
surfaces  are  nevertheless  continuous  in  stndght  lines.  If  we  imagine 
icebergs  moving  upon  shoals,  no  doubt  they  would  scratch  and 
polish  die  rocks  in  a  way  similar  to  moving  glaciers.  But  upon  such 
grounds  they  would  sooner  or  later  be  stranded,  and  if  they  remain* 
ed  loose  enough  to  move,  they  would,  in  tiieir  gyratory  movements, 
jHToduce  curved  lines,  and  mark  the  spots  where  they  had  been 
stranded  with  particular  indications  of  their  prolonged  action.  But 
nowhere  upon  arctic  ground  do  we  find  such  indications.  Every- 
where the  polished  and  scratched  surfaces  are  continuous  in  straight 
juxtaposition. 

Phenomena  analogous  to  those  produced  by  icebergs  would  only 
be  seen  along  the  sesrshores ;  and  if  the  theory  of  drifted  icebergs 
were  correct,  we  should  have,  all  over  those  continents  wher&  erratic 
phenomena  occur,  indications  of  retreating  shores  as  far  as  the  erratic 
phenomena  are  found.  But  there  is  no  such  thing  to  be  observed 
over  the  whole  extent  of  the  North  American  continent,  nor  over 
Northern  Europe  and  Asia,  as  far  as  the  northern  erratics  extend. 
From  the  arctics  to  the  southernmost  limit  of  the  erratic  distribu- 
tion, we  find  nowhere  the  indications  of  the  action  of  the  sea  as 
directiy  connected  with  the  production  of  the  erratic  phenomena* 
And  wherever  the  marine  deposits  rest  upon  the  polished  surfaces 
of  ground  and  scratched  rocks,  they  can  be  shown  to  be  deposits 
formed  since  the  grooving  and  polishing  of  the  rocks,  in  consequence 
of  the  subsidence  of  those  tracts  of  land  upon  which  such  deposits 
occur. 

Agun,  if  we  take  for  a  moment  into  consideration  the  immense 
extent  of  land  covered  by  erratic  phenomena,  and  view  them  as 
produced  by  drifted  icebergs,  we  must  acknowledge  that  the  ice- 


kergs  «f  llie  fitmmA  feriod  sk  leasl,  ire  inmileieBt  to  aoeomit 
ftr  theiB,  10  tliej  are  Kmiled  to  i  narrower  aone.  And  to  bring 
ieatargi  m  wmj  wmj  wilinii  die  eztont  which  would  answer  tor 
Ae  eztont  of  tfie  diikribwiioB  of  emlieB,  we  must  asBiniie  liial 
ito  ttorthem  ice  Mda,  from  whidi  these  icebergs  could  be  detMb- 
el  and  ioal  aowdiwirds,  were  maeh  larger  al  die  time  they  pro- 
fcecd  ooch  ezteoaifo  pheDomeiia  than  ttiej  are  now.  That  is  to 
aay ,  we  most  aMone  an  ice  period ;  and  if  we  look  into  the  circimi- 
staneea  we  shall  find  that  tins  ice  period,  to  answer  to  the  phenome- 
nn,  shonld  be  nothing  leas  than  an  extensife  cap  of  ice  npon  botii 
poles  This  is  the  very  theory  which  I  advocato ;  and  onless  the 
adroeatos  of  an  iceberg  theory  go  to  thai  lei^th  in  their  premises,  I 
ventore  to  say,  widioat  tnr  of  contradiction,  Ihat  they  will  find  the 
soorce  of  dieir  icebergs  &fl  short  of  the  reqnirite  conditions  which 
diey  must  assume,  wpon  doe  consideration,  to  accoont  for  the  whole 
phenomena  as  they  have  really  been  obeerred. 

Bot  without  discussing  any  fivdier  die  theoretical  views  at  the 
qnestion,  let  me  describe  more  minotely  the  fiicts  as  observed  on  die 
northern  shores  of  Lake  Snperior.  The  polished  sorfiices,  as  soch^ 
are  even,  ondoiating,  and  terminate  always  above  the  foagh  lee^de 
tanied  to  the  soodi,  onless  npon  gende  declivities,  where  the  poUsh* 
ed  sorfiMes  extend  in  onbroken  continoity  open  the  soothem  sorftces 
of  die  hilb,  as  well  as  npon  dietr  northern  slopes.  On  their  eastern 
and  western  flanks,  shallow  valleys  nmning  east  and  west  are  as 
nnifonnly  poliriied  as  those  which  ran  north  and  sooth ;  and  this  fact 
is  more  and  more  evident,  wherever  scratehee  and  furrows  are  also 
well  preserved  and  distincdy  seen,  and  by  their  bearings  we  cm 
ascertain  most  mnrately,  die  direction  of  the  onward  movement  which 
prodoced  the  whole  phenomena.  Nothing  is  more  striking  in  tUs 
respect  than  the  vaDeys  or  depressions  of  the  soil  nmning  east  sod 
west,  where  we  see  the  scratehes  crossing  soch  undulations  at  right 
angles,  descending  along  the  soofhera  gende  dope  of  a  hill,  travers> 
ing  the  flat  bottom  below,  and  rising  again  op  the  nest  hiO  south,  in 
unbroken  continiuty.  Examples  of  the  kind  can  be  seen  everywhere 
in  those  narrow  inlets,  irith  shallow  waters  intorsecting  the  innomersr 
Me  highlands  along  the  northern  shores  of  Lake  Superior,  where  the 
aeratohes  and  fiurrows  can  be  traced  under  water  from  one  shore  to 
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tfie  oAer,  and  where  ibe j  at  iittea  aseend  steep  Iiyb,  wluch  they 
erosa  at  right  angles  along  their  northern  dope,  even  when  the 
southern  dope,  not  ateeper  in  itself,  faces  the  sonth  with  rough 
eecarpmentB. 

The  scratches  and  fiourrows,  tiiough  generally  running  north  and 
souih,  and  deviating  sHghtly  to  die  east  and  west,  present  in  Tarious 
places  remarkable  anomalies,  eyen  in  their  general  course  along  the 
eastern  shore  of  the  lake.  Between  Mtchipicotin  and  Soolt  St. 
Marie  we  more  frequently  see  a  deflection  to  the  west  than  a  due 
north  and  south  course,  which  is  ra&er  normal  along  the  northern 
dKnre  i»oper,  between  Michipicotin  and  other  islands,  and  from  the 
Pic  to  Fort  William ;  tiie  deep  depression  of  the  lake  being  no  doubt 
the  cause  of  such  a  deviation,  as  large  masses  of  ice  could  accumu- 
late in  this  extensive  hollow  cavity,  before  spreading  again  more  uni^ 
fbrmly  beyond  its  limits.  To  the  oscillations  of  the  whole  mass  in  its 
southerly  movement,  according  to  the  inequalities  of  the  sur&ces, 
we  must  ascribe  the  crossmg  of  the  straight  Ikes  at  acute  an^es,  as  we 
observe  also  at  the  present  day  under  the  glaciers,  as  they  swell  and 
subside,  and  hence  meet  with  higher  and  lower  obstacles  in  their 
irregular  course  between  the  Alpine  valleys. 

In  deep,  narrow  chasms,  however,  we  find  now  and  then  greater 
deviations  £rom  the  normal  direction  of  the  atrias,  where  ccNadderable 
masses  of  ice  could  accumulate,  and  move  between  steep  walls  under  a 
lateral  pressure  of  the  masses  moving  onwards  from  the  north.  Such  a 
chasm  is  seen  between  Spar  Island  and  the.  main  land  opposite  Prince's 
Localwn,  south  of  Fort  WilHam,  where  the  furrows  anid  scratches  run 
nearly  east  and  west.  But  here  also,  there  is  no  tumultuous  disturb- 
ance in  the  continuation  of  the  phenomena,  such  as  would  occur  if  ice* 
bergs  were  floated  and  stranded  against  the  southern  barrier.  Tha 
same  continuity  of  even,  polished  svurfoces,  with  their  scratches  and 
ftirrows,  prevuls  here  as  elsewhere.  The  angles  which  these  scratchea 
form  witii  each  other  are  very  acute,  generally  not  exceeding  10^  } 
but  at  times  they  diverge  more,  forming  angles  of  15°,  20°  and  25°. 
In  a  few  instances,  I  have  even  found  localities  where  they  crossed 
each  other  at  an^s  of  no  less  than  80° ;  but  these  are  rare  excep* 
tions.  It  may  sometimes  be  noticed  that  the  lines  running  in  one 
firsdaon  form  a  system  by  themselves,  varying  vei^  little  firom  strict 


|wr«n<fiwi  iiMt  eiA  ofliir,  bwl  cwMJng  aaoflier  syrtc^ 
itroa|^jiiiariB6d,ofodMrfiii6iaqiiafljpaiaIklwi&  At 

otfier  timflii  %  tjiteni  of  fines,  stroo^j  naiked  and  dlre^gng  veiy 
digliUj,  seem  to  pan  orer  anollier  sjBtem,  in  wbidi  the  lines  fans 
tsrions  sb^  with  etdi  other.  Ag^  there  aie  places, — ^snd  tius 
is  the  nosi  eonmrn  ease, — where  the  fines  £verge  sEglidy,  fi^wingy 
howeirer,  geaetaDy  one  nain  direetion,  wfakh  is  erossed  by  fewer 
fines,  filming  mote  open  an^es.  These  difcrenees,  no  doubt,  indt 
eale  Tarioos  nscillttians  m  die  mofeaent  of  the  mass  wfaidi  prodaoed 
the  fines,  and  show  probably  its  soeeeoBiTe  aetioa,  with  more  or  leas 
iitensity,  upon  tiie  same  point  at  sooeesnTe  periods,  in  acoordaiioe 
with  tiie  direetion  of  the  nioTing  fixce  at  each  interval.  The  same 
▼ariatians  within  predsefy  the  same  finuts  may  be  noticed  in  our  day 
on  the  margb  of  the  ^aeaers  prodnced  by  the  increase  or  diminolkm 
of  thebolkof  thor  mass,  and  the  changes  in  the  rate  of  their  moTO- 


The  loose  materials  which  prodnced,  in  their  onward  moTement 
wnder  the  pressure  f  ce,  such  pftKAing  and  grooTing,  conristed  of 
Tsrious  «sed  boulders,  pebbles  and  grafds,  down  to  the  most  minute 
sand  and  loamy  powder.  Accnrnulatjons  of  such  materials  are  firand 
eyerywhere  up6n  these  smooth  sur&ces,  and  in  their  amngement 
tfiey  present  OTeiywhere  tiie  most  striking  contrast  when  compared 
with  depofits  accumulated  under  the  agency  <^  water.  Indeed,  we 
nowhere  find  this  glacial  ditft  regular^  strskified,  being  eyeiywheie 
irregular  accumu]ati<mB  of  loose  materials,  scattered  at  random  with 
out  selection,  the  coarsest  and  most  minute  particles  being  piled 
irregulariy  in  larger  or  smaller  heaps,  the  greatest  boulders  staniing 
sometimes  uppermost,  or  in  the  centre,  or  in  any  podtion  among 
onaDer  pebbles  and  impalpable  powder. 

And  these  materials  themselYCS  are  scratched,  polished  and  fiu^ 
towed,  and  the  scratches  and  furrows  are  rectilinear  as  upon  Ae 
rocks  fti  mtn  underneath,  not  bruised  simply,  as  tiie  loose  materista 
carried  onward  by  currents  or  inven  against  the  shores  by  the  tides, 
but  regularly  scratched,  as  fragments  of  hard  materials  would  be  if 
tiiey  had  been  &stened  during  their  friction  against  eaoh  other,  joet 
as  we  observe  them  upon  the  lower  surface  of  glaciers  where  all  the 
kose  materials  set  in  ice,  as  sttmes  in  their  settings  are  preesed  and 


Tabbed  against  nndtrlyiiig  rooks.  Bat  the  settizig  here  being  ma]^j 
ice,  these  loose  materials^  fast  at  onie  time  and  movable  another,  and 
fixed  and  loosened  again,  have  robbed  against  the  rock  below  in  all 
posedble  portions ;  and  hence  not  only  their  rounded  form,  but  also 
their  rectilinear  grooving.  How  such  grooves  could  be  produced 
under  the  action  of  currents,  I  leave  to  the  advocates  of  such  a 
theory  to  show,  as  Boon  as  they  shall  be  prepared  for  it. 

I  should  not  omit  here  to  mendon  a  &ct  which,  in  my  oiunion,  has 
%  great  theoretical  importance,  namely,  that  in  the  northern  erratics, 
even  the  largest  boulders,  as  far  as  I  know,  are  rounded,  and 
scratched  and  polished,  at  least,  aU  those  which  are  found  beyond 
the  immediate  vicinity  of  the  higher  mountun  ranges ;  showing  that 
the  accumulations  of  ice  which  moved  the  northern  erratics  covered 
the  whole  country ;  and  this  view  is  sustained  by  another  set  of  facts 
equally  impcvtant,  namely,  that  the  highest  ridges,  the  highest 
rugged  mountms,  at  least,  in  this  continent  and  north  of  the  Alps  in 
Europe,  are  as  completely  polished  and  smoothed  as  the  lower  lands, 
and  only  a  very  few  peaks  seem  to  have  risen  above  the  sheet  of  ice ; 
whUst,  in  the  Alps,  the  summits  of  the  mountains  stand  generally 
above  these  accumulations  of  ice,  and  have  supplied  the  surface  of 
the  glaciers  with  large  numbers  of  angular  boulders,  which  have  been 
carried  upon  the  back  of  glaciers  to  the  lower  valleys  and  adjacent 
]dains  without  losing  their  angular  forms. 

With  respect  to  the  irregular  accumulation  of  drift^materials  in  the 
north,  I  may  add  that  there  is  not  only  no  indication  of  stratification 
among  them,  such  unquestionably  as  water  would  have  left,  but 
that  the  very  nature  of  these  materials  shows  pliunly  that  they  are  of 
terrestrial  origin ;  for  the  mud  which  sticks  between  them  adheres  to 
all  the  little  roughnesses  of  the  pebbles,  fills  them  out,  and  has  the 
peculiar  adhedve  character  of  the  mud  ground  under  the  glaciers, 
and  di&ring  entirely  in  that  respect  from  the  gravels  and  pebbles 
and  sands  washed  by  water  currents,  which  leave  each  pebble 
dean,  and  never  form  adhering  masses,  unless  penetrated  by  an 
infiltration  of  limestone. 

Another  important  fact  respecting  this  glacial  drift  consists  in 
the  universal  absence  of  marine  as  well  as  freshwater  fossils  in  its 
kterior,  a  £M3t  which  strengthens  the  view  that  they  have  been 


I  by  Urn  ffjuijj  of  tbneHj  Jwiiahiri  ^uenn;  gseb  b, 
at  le»t,  the  eiw  erflrywben  &r  &an  the  eeaeboce.  Bat  we  ia»y 
eoDchuIe  that  theee  aaeieBt  ^neien  rewdied,  upon  nriou  points,  the 
Wfr«hora  at  tite  tbno  of  thor  greateat  ertenaion,  jaat  aa  the j  do  at 
preaent  in  8|MkbeigeB  and  other  arctio  diona ;  and  that  therefore, 
m  Boefa  proiimilj,  phenomena  of  contaot  Hboold  be  obeerred,  in& 
eating  the  onward  mofeawnt  of  facial  material  mto  the  ocean,  mch 
aa  the  aocamnlation  within  tbeae  materiah  (^  name  Smb^  remains, 
and  also  the  inflnenee  of  Ao  tidal  morcmeBto  apon  tiiem.  And  now 
■aeh  ii  reaHy  the  eaae.  Nearer  the  aeMborae  we  observe  i&liDellj, 
in  some  accnmnlatioiM  of  the  drift,  ftint  indioationfl  t^  Ao  actioB  of 
tile  tide  readiing  At  lower  sar6we  of  ^acien,  and  tiw  temoddng, 
toflome  extent,  of  the  matetiab  <rriueh  there  poored  into  the  eea.  A 
beantifhl  example  fit  the  kind  maj  be  obeemd  near  Cambridge^ 
■long  Charles  Barer,  not  &r  from  Moont  Antmrn,  when  the  nnetnfr 


fled  glacial  drift  (a)  presents  in  its  upper  aiosw  tbiotly  the  ehanw- 
ten  of  tnie  terrestoial  glaoi^  aoenmnlatioii,  bat  diows  ondemealh 
ftmt  indtcationB  (A)  of  Ae  action  of  tides.  Abore,  regular  tidal 
strata  (0)  are  obserred,  formed  probably  after  Ae  masses  below  had 
subsided.  The  smftce  of  this  aoconulation  is  covered  with  Btnl  (li). 
^e  period  at  which  these  phenomena  took  place  cannot  be  folly 
determined,  nor  is  it  easy  to  aaoertain  iriiether  all  glacial  drift  is 
eontemponuieoQs.  It  would  seem,  however,  as  if  the  extennve  accn- 
mulation  of  drift  all  around  the  northern  pole  in  Burope,  Asia  and 
America  was  of  the  same  age  as  the  erratics  of  the  Alps,  ^e  eH- 
autio  eirouaetanoes  capable  of  aeouanlating  sooh  large  masses  el 


ioe  nrojukA  tbe  norih  pole,  haTmg,  no  doubt,  extended  their  influence 
0¥er  the  temperate  Bone,  and  probably  produced,  in  high  moontain 
diains,  as  the  Alpe,  &e  Pyrenees,  the  Black  Forest,  and  the  Vosges, 
BQch  accnmulationa  of  snow  and  ice,  as  may  hare  produced  the  erratic 
phenomena  of  those  dSstriots.  But  extenaye  changes  most  have 
taken  jdace  in  the  appearance  of  the  continents  over  which  we  trace 
erratic  phenomena,  since  we  observe  in  the  Old  World,  as  well  as  in 
North  America,  eztensiye  stratified  depodts  containing  fosals  which 
reet  npon  the  erratics ;  and  as  we  have  all  possible  good  reasons  and 
satisfactory  evidence  for  admitting  tiiat  the  erratics  were  transported 
by  the  agency  of  terrestrial  glaciers,  and  that  therefore  the  tracts  of 
land  over  which  they  occnr,  stood  at  that  time  above  the  level  of  the 
sea,  we  are  led  to  the  .oonclosion  that  these  continents  have  subsided 
rince  that  period  below  the  level  of  the  sea,  and  that  over  their 
iaondated  portions  animal  lifo  has  spread,  remains  of  organized  beings 
have  been  accumulated,  wMch  are  now  found  in  a  fossil  state  in  the 
deposits  formed  under  those  sheets  of  water. 

Such  deposits  occur  at  various  levels  in  different  parts  of  North 
America.  They  have  been  noticed  about  Montreal,  on  the  shores  of 
Lake  Champlain,  in  Maine  and  also  in  Sweden  and  Russia ;  and, 
what  is  most  important,  they  are  not  everywhere  at  the  same  absolute 
level  above  the  surface  of  the  ocean,  showing  that  both  the  subsidence, 
and  the  subsequent  upheaval  which  has  again  brought  them  above 
tiie  level  of  the  sea,  have  been  unequal ;  and  that  we  should  there- 
fore be  very  cautious  in  our  inferences  respecting  both  the  continental 
circumstances  under  which  the  ancient  glaciers  were  formed,  and  also 
ihe  extent  of  the  sea  afterward,  as  compared  with  its  present  limits. 

The  contrast  between  the  unstratified  drift  and  the  subsequentiy 
stratified  deposits  is  so  great,  that  they  rest  everywhere  unconform- 
ably  upon  each  other,  showing  distinctly  the  difference  of  the  agency 
under  which  they  were  accumulated.  This  unconformable  superpod* 
tion  of  marine  drift  upon  glacial  drift  is  also  beautifully  shown  at  the 
above  mentioned  locality  near  Cambridge.  (See  Diagram.)  In  this 
ease  the  action  of  tides  in  the  accumulation  of  the  stratifi^  materials 
IB  plainly  seen. 

The  various  heights  at  which  these  stratified  deposits  occur,  above 
the  level  of  the  sea,  Aow  plainly,  that  sbce  their  accumulation,  the 
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main  land  has  been  lifted  above  ihe  ocean  at  Cerent  rateg  in  dxffe^ 
ent  parts  of  the  coontry ;  and  it  would  be  a  most  important  inresfr 
gation  to  have  their  absolute  level,  in  order  more  fully  to  ascertain 
the  last  changes  which  our  continents  have  undergone. 

From  the  above  mentioned  factSy  it  must  be  at  once  obvious  Hoi 
the  various  kinds  of  loose  materials,  all  over  the  northern  henusphere, 
have  been  accumulated,  not  only  under  different  circumstances,  bat 
during  long-continued  subsequent  distinct  periods,  and  that  grent 
changes  have  taken  place  snce  their  depodiiion,  before  the  present 
state  of  things  was  fully  established. 

To  the  first  period, — ^the  ice  period,  as  I  have  called  it, — belong 
all  the  phenomena  connected  with  the  transportation  of  erratic  bould- 
ers, the  polishing,  scratching  and  furrowing  of  the  rocks  and  the 
accumulation  of  unstratified,  scratched,  and  loamy  drift.  During  that 
period,  the  mun  land  se^ms  to  have  been,  to  some  extent  at  least, 
higher  above  the  level  of  the  sea  than  now ;  as  we  obeerve,  on  the 
shores  of  Grreat  Britam,  Norway  and  Sweden,  aa  well  as  on  the  east- 
ern shores  of  North  America,  the  polished  surfaces  dipping  under 
the  level  of  the  ocean,  which  encroaches  everywhere  upon  the  erralics 
proper,  efiaces  the  polished  surfaces  and  remodels  the  glacial  drift 
During  these  periods,  large  terrestrial  animals  Uved  upon  both  conti- 
nents, the  fossil  remains  of  which  are  found  in  the  drift  of  Siberia, 
as  well  as  of  this  continent.  A  fossil  elephant  recently  discovered  in 
Vermont  adds  to  the  resemblance,  already  pointed  out,  between  tbe 
northern  drift  of  Europe  and  that  of  North  America ;  for  fossils  of 
that  genus  are  now  known  to  occur  upon  the  northernmost  point  of 
the  western  extremity  of  North  America,  in  New  England,  in  North- 
ern Europe,  as  well  as  all  over  Siberia. 

To  the  second  period  we  would  refer  the  stratified  deposits  resting 
upon  drift,  which  indicate  that  during  their  depontion  the  northern 
continent  had  ag^  extensively  subsided  under  the  surface  of  the 
ocean. 

During  this  period,  animals,  identical  with  those  which  occur  in 
the  northern  seas,  spread  widely  over  parts  of  the  globe  which  are 
now  again  above  the  level  of  the  ocean.  But,  ai  this  last  elevation 
seems  to  have  been  gradual,  and  is  even  still  going  <m  in  our  day, 
there  is  no  posubility  of  tracing  more  precisely,  at  least  for  the 
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present,  fhe  Kmit  between  that  epoch  and  the  present  state  of  things. 
Their  continoity  seems  almost  demonstrated  by  the  identity  of  fossil 
shells  found  in  these  stratified  deposits,  with  those  now  living  along 
ttie  present  shores  of  the  same  continent,  and  by  the  fact  that  changes 
in  tiie  relatiye  level  between  sea  and  main  land  are  still  going  on  in 
our  day. 

Indications  of  sach  relative  changes  between  the  level  of  the 
waters  and  the  land  are  also  observed  about  Lake  Superior.  And 
here  they  assume  a  very  peculiar  character,  as  the  level  of  the  lake 
itself,  in  its  relation  to  its  shores,  is  extensively  changed. 

All  around  Lake  Superior  we  observe  terraces  at  different  levels ; 
and  these  terraces  vary  in  height,  from  a  few  feet  above  the  present 
level  of  the  lake,  to  several  hundred  feet  above  its  surface,  presenting 
everywhere  undoubted  evidence,  that  they  were  formed  by  the 
waters  of  the  lake  itself. 

As  everywhere  the  lake  shores  are  strewed  with  sand  and  pebbles 
stranded  mthin  certain  limits  by  the  waves,  the  lowest  accumulations 
of  loose  materials  remain  within  the  action  of  heavy  storms,  and 
within  such  linut  tiiey  are  entirely  deprived  of  vegetation. 

Next,  another  set  of  beaches  is  observed,  consisting  generally  of 
coarser  materials,  fonxung  shelves  above  the  reach  of  even  the  severest 
storms,  as  shown  by  the  scanty  cryptogamous  vegetation,  and  a  few 
small  herbaceous  plants  which  have  grown  upon  them. 

Next,  other  beaches,  retreating  more  and  more  from  the  shores, 
are  observed,  upon  which  an  older  vegetation  is  traced,  consisting  of 
shrubs,  smaD  trees,  and  a  larger  number  of  different  plants,  among 
which  extensive  carpets  of  wonderful  lichens  sometimes  spread  over 
large  surfaces  of  greater  extent.  And  the  gentle  slope  of  some  of 
the  terraces  shows  that  the  lake  must  have  stood  at  this  level  for  a 
longer  time,  as  higher  banks  rise  precipitously  above  them,  consistmg 
also  of  loose  materials,  which  must  have  been  worn  out  and  washed 
away,  for  a  connderable  time,  by  the  action  of  the  waves  from  the 
lake.  In  such  a  manner,  terrace  above  terrace  may  be  observed, 
in  retreating  sheltered  bays  or  along  protected  shores,  over  exten- 
dve  tracts ;  sometiimes  two  or  three  in  close  proximity,  perhaps 
within  twenty  to  filEfy  feet  of  each  other ;  and  again,  extensive  flat 
shores,  spreading  above  to  another  abrupt  bank,  making  the  former 
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an  Min ;  ax,  ton,  enft 
fifie<&  wxh.  utumum  ■at  be  dirtiBgaidbed  on  one  qioi,  fdnniiig,  as  it 
OAWpsorap^BCieaBpliilheaftn.  Hie  mosiremaikaUeof 
inbeetni  1ms  been  deleted  by  Mr.  Caboi,  aod  fonns  tin 
u>  oiiTdaBe.  Its  hei|^  bae  been  detenmiied  by  Mr. 
Lc-^aiu  ra  hk  Geographical  Report  of  Canada,  page  10,  wbere  it  ii 
■UA^elv  deaciihed.  I  theicfcte  refer  to  fliis  aocoont  ibr  fiirtfaer  de- 
laCi.  I  wooM  only  ■Mtion  bete,  ibat  the  fiiataheH^wilfain  the  readi 
of  ihe  lake,  ecMMa  of  anniito  aand,  and  fimaa  a  nanow  aferip  of  steri^ 
grrjQiid  akog  the  valer^dge ;  nexl,webaTeadq)eof  about  10^,  fol* 
loved  by  a  lac  tenaee,  **^f**«^^g  tar  nearly  fifty  paeea  to  a  oboqbI 
very  steep  slope,  abont  26^  and  30^  inrlinatian  ;  then,a  abpmg  te^ 
raee  vith  an  inrliwaiiwi  of  near  16^,  atretchingfor  d^ty  to  ahimdied 
paces,  abore  which  riaea  another  steep  slope  of  20^,  beyond  which 
an  extensiTe  flat,  sfi^dy  sloping,  extmds  for  aeveial  hmdied  paoeii 
crowned  by  some  irregiilar  ridges  at  its  sonunit,  and  along  the  rocky 
ledges  which  fan  the  bay  at  the  bottom  of  whieh  this  hi^  gnvd 
bank  rises. 

In  connectiOtt  with  theae  lake  terraeea,  we  must  oonnder  also  the 
rirer  terraces  which  preaent  similar  phenomena  along  their  banks  all 
around  the  lake,  with  the  diiiBrenee  that  they  skype  gradually  along 
the  water  courses,  otherwise  resembling  in  their  composilaon  ibe  lake 
terraces,  which  are  altogetfier  composed  of  remodeled  glacial  drifti 
which,  from  the  influence  of  the  water  and  their  haring  been  rolled 
on  the  shores,  haTC  lost,  more  or  less,  their  scratches  and  polished  ap- 
pearance, and  haTC  asonmed  the  dead  smoothness  of  water  pebbles. 
Such  terraces  occur  frequently  between  the  islands,  or  cover  low  necb 
connecting  promontories  with  the  main  land,  thus  showing,  on  a  smal 
scale,  how  by  the  accumulation  of  loose  materials,  isolated  islands 
may  be  combined  to  form  larger  (mes,and  how,inthe  course  of  tim^ 
by  the  same  process,  islands  may  be  connected  with  the  main  land. 

The  lake  shores  present  another  series  of  interesting  phenomena, 
especially  near  the  mouth  of  larger  rivers  emptying  into  the  lake 
over  flats,  where  parallel  walk  of  loose  materials,  driven  by  the  action 
of  the  lake  against  the  mouih  of  the  river,  have  successively  stopped 
its  course  and  caused  it  to  wind  its  way  between  the  ropeated  aoea* 
mnlations  of  such  obstacles. 


The  kwrer  oooise  of  Minliiiiiootiii  Bifer  is  fiwr  s^towJ  mileB  dammed 
op  in  thai  way  by  concentric  walk,  aorosB  which  the  river  has  cut 
its  bed,  and  winding  between  them,  has  repeatedly  changed  its  diree- 
lioii,  breaking  thnmgh  the  snooessive  waQs  in  difibrent  places.  The 
largest  and  lowest  of  these  walls,  a  kind  of  rirer  terrace  near  the 
margin  of  the  lake,  shuts  at  present  the  £Mtoxy  firom  the  immediate 
lake  shore  and  the  river,  which  has  cat  its  way  between  the  rocks  to 
Ae  ri^  and  die  walk,  has  left  a  bold  bank  in  thk  dam  on  its  left 
shore. 

An  important  question  now  arises,  after  conadering  these  ftcts^ 
how  these  snccessive  changes  in  the  rektive  level  of  *the  lake  and  its 
ahores  have  been  introduced.  Has  the  water  been  gradually  sub- 
siding, or  has  the  shore  been  repeatedly  lifted  up  ?  Merely  from 
tiie  general  inferences  of  the  more  extensive  phenomena  described 
above,  respecting  the  relative  changes  between  land  and  sea,  I 
should  be  inclined  to  admit  that  the  land  has  risen,  rather  than  to 
suppose  that  the  waiters  have  gradually  flowed  out.  But  there  are 
about  die  lake  itself  sufficient  prooft,  which  leave  in  my  mmd  not 
Uie  shgbteet  doubt  that  it  k  the  land  which  has  changed  its  level, 
and  not  the  kke  wlndi  has  subsided. 

In  the  first  place,  to  suppose  that  the  lake  had  once  stood  as  hi^ 
as  the  highest  terraces,  it  would  be  neoeesary  to  admit  that  its  banks 
were,  all  roond  its  shores,  sufficiently  hi^  to  keep  the  water  at  that 
highest  level,  or,  at  least,  that  there  were,  at  the  lower  outlets,  bars 
to  that  height,  which  have  been  gradually  removed  since.  But 
neither  k  the  main  land  sufficiently  high,  at  the  western  extremity 
and  along  the  southern  shores,  to  admit  of  such  a  supposition,  nor  k 
there  about  the  outlet  of  the  lake,  between  Ores  Cap  and  Cap  Iro- 
quok,  an  indication  of  a  barrier  which  has  been  gradually  removed. 
There,  as  everywhere  along  the  lake  shores,  the  loose  movable  mate- 
riak  conskt  of  the  same  drift,  the  accumnktion  of  which,  at  various 
levels,  we  are  aiming  to  account  for.  If,  therefore,  we  consider  thk 
same  drift  as  the  barrier  under  whose  protection  the  lake  modeled 
other  parts  of  its  mass,  we  should  be  compelled  to  admit  another 
cause  to  remove  the  barrier,  a  suppositicm  for  which  there  k  not  the 
slightest  indication  in  the  geological  structure  of  the  country.  But 
if,  on  the  c<mtrai7,  we  suppose  the  lake  to  have  removed  the  bairier^ 
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fliere  k  no  cause  left  fer  its  aeovmiihitioii,  and  ihe  dnnges  m  die 
oompaniiTe  leTel  of  the  main  land  and  the  terraces  remain  equally 
vnacooonted  fixr. 

Indeed,  the  terraces  are'so  unequal  in  their  absdate  level  when 
compared  to  each  other,  that  a  gradoal  snbsidence  of  die  lake  remo?- 
ing  a  barrier  of  loose  materials  at  its  outlet  could  never  explain  their 
irregularity.  But  if  we  suppose  thai  flie  innumerable  dykes  wludi 
cross,  in  all  directions,  the  rocks  which  form  the  shores  <^  the  lake, 
have  at  various  intervals  lifted  up  these  shores,  we  have  at  the  flaoM 
time  a  cause  fer  the  change  of  the  relative  level  between  the  terraces 
and  the  lake,  and  also  for  the  change  of  its  absolute  level,  as  it 
removed  larger  and  larger  portions  of  materials  accomulated  at  its 
•astern  extremi^. 

That  tiiese  dykes  have  produced  such  changes  will  not  be  doubted 
by  any  <Mie  iriio  may  study  the  phenomena  described  in  the  fdlow* 
ing  chapter  respecting  the  ori^  of  the  present  outlines  of  the  hikes, 
as  produced  by  tiie  intersectimi  of  all  the  dykes  traversing  the 
metamorphie  and  ptutonic  rocks  of  tiie  northern  shores. 

We  should  therefore  conclude  that,  as  there  has  been  a  general 
gradual  change  between  the  relative  level  of  the  main  land  and  sea, 
so  there  has  aJso  been  a  gradual  local  change  in  the  relative  level  of 
tiie  lake  and  its  shores ;  and  henc^  the  local  phenomena  would  only 
corroborate  the  induction  derived  ftom  more  general  geological  bets. 


XI. 


THE  OUTLINES  OF  LAKE  SUPEBIOB. 


SnroB  it  lias  "been  ascertuned  that  tlie  present  form  of  i!he  sorfaee 
of  our  globe,  and  the  distribution  of  land  and  water  and  their  rela- 
tire  level,  und  flie  general  outlme  of  their  contact,  is  the  result  of 
the  successiye  geologjical  changes  which  our  globe  has  xmdergone, 
the  efifbrts  of  geolo^ts  have  more  or  less  had  in  view  to  ascertain 
tbe  order  of  succession  of  these  phenomena,  and  their  mutual  depen- 
dence. One  result  is  ahreadj  established  bejimd  question,  xmmelj, 
ttiat  the  changes  which  have  brought  about  tiie  present  physical 
state  of  our  globe  have  been  successiye  and  gradual,  and  have 
followed  each  other  at  more  or  less  remote  epochs.  Bo  tiiat  its  pres- 
ent configuration,  far  from  being  tiie  result  of  one  creative  act,  must- 
be  considered  as  the  combination  of  a  series  of  successnve  changes ; 
fa  from  being  moulded  like  n  bell  at  one  ftcmaoe,  it  has  been  built 
up  by  successive  superstructures.  This  is  not  merely  a  view  adopted 
in  accordance  with  our  (theories  and  preferences,  but  it  is  actually 
shown  by  geological  evidence,  that  the  solid  parts  which  constitute 
flie  crust  of  our  globe  have  been  consolidated  at  difierent  epochs, 
and  have  been  lifted  to  tiie  surface  above  the  level  of  the  sea  at  long 
distant  intervals ;  so  that  continents  are  known  to  have  been  built 
up  by  the  successive  rise  of  groups  of  islands,  combining,  by  their 
gradual  elevation  above  the  level  of  the  sea,  into  larger  tracts  of 
main  land,  untiil  they  have  assumed  tiieir  present  definite  outline  and 
general  relations. 

The  modes  in  which  these  changes  have  taken  place  have  been 
quite  cdversified.  We  have  indications  of  large  tracts  of  land  ex- 
tending in  horizontal  continmty  over  great  extents  at  considerable 
heights  above  the  level  of  the  sea. 
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We  have  in  other  instaDces,  ridges  of  moantam  cbains  interaeefiiig 
ihe  plains  and  forming  prominent  walls  in  varions  directions  across 
the  more  level  country.  We  have  again  isolated  peaks  rising  like 
pyramids  above  the  sorronnding  conntry, — shallow  waters  covering 
large  flats,— deep  excavations  extending  over  considerable  parts  df 
the  ocean, — or  narrow  chasms,  precipitoos  holes  increamng  the  diver- 
sity of  the  bottom  of  the  sea,  as  moontun  chains,  vdcamc  cones, 
high  plateaus,  deep  valleys,  rolling  hills,  and  flat  plains  modify  the 
aspect  of  the  mm  land.  And  all  these  differences,  all  these  pecu- 
liar features  have  been  introduced  gradually  and  succesmvely  by  the 
combined  action  of  the  elevation  of  the  land,  and  recesaon  of  the 
sea ;  by  the  uplifting  of  the  solid  crust  by  volcanic  and  plutonie 
action,  and  by  the  abrading  influence  of  water  cnrrents,  and  the 
regular  undulations  of  the  ocean  tides. 

Taking  the  whole  globe  in  its  general  appearance,  we  can  thus 
trace  to  the  agency  of  a  few  influences,  repeated  at  long  intervals  in 
different  ways,  all  the  phenomena  we  observe  upon  its  sur&ce.  And 
the  order  of  succesdon  of  the  isolated  events  which  have  thus  modi- 
fied the  sur&ce  of  our.  globe  has  been  ascertained  with  such  unex- 
pected preci^n,  that  at  present,  the  relative  age  of  tiie  diflSsrent 
geological  events  is  established  with  as  much  certamty  as  the  great 
periods  in  the  history  of  mankind* 

There  is,  however,  one  direction  in  which  these  investigaliona 
need  to  be  followed  out  still  farther.  The  secondary  events  of 
minor  extent  and  less  prondnent  importance  have  to  be  studied  with 
the  same  precision,  and  perhaps  with  even  more  detail,  than  the 
general  phenomena  have  been,  up  to  the  present  time.  After  work- 
ing out  the  general  history  of  our  globe,  we  have,  as  it  were,  to 
write  its  memoirs,  the  anecdotic  part  of  the  relation,  and  irj  to 
contribute  in  this  nunute  investigation  to  a  fuller  illustration  of  its 
history.  After  ascertaining,  in  a  general  way,  that  the  elevation  of 
mountain  chains,  the  rise  of  extenmve  tracts  of  land,  have  marked 
out  the  general  outiines  of  continents  and  their  limits  with  reference 
to  the  ocean ;  knowing,  for  instance,  that  the  Scandinavian  Alps  de- 
termine the  general  form  of  Norway  and  Sweden ;  that  Spain  is 
separated  from  France  by  a  high  mountain  range ;  that  it  owes  its 
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sqaare  form  to  the  direction  of  its  mountain  chains  precisely  as  Italy 
deriyes  its  form  from  the  direction  of  its  mountuns ;  ajpter  having 
satisfied  oorselyes  that  the  existence  of  an  ahnost  unbroken  chain  of 
the  highest  monntfuns,  over  the  centre  of  Europe  and  Asia,  consii- 
tates  the  main  difference  in  the  physical  features  of  the  Old  World, 
when  contrasted  with  those  of  America,  where  the  principal  moun- 
tains run  north  and  south  ;  after  having  thus  ascertained  the  inti- 
mate relation  there  is  in  general,  between  geological  phenomena  and 
tilie  geography  of  continents,  the  phymcal  features  of  the  different 
parts  of  the  world,  it  is  a  subject  worthy  of  our  attention  to  investi- 
gate how  far  the  particular  features  we  may  distmguish  in  a  given 
<nroumscribed  locality  may  be  ascribed  to  simQar  agencies,  and  to 
Bubordinate  influences  depending  upon  the  same  general  principles, 
which  have  been  active  in  the  production  of  the  general  frame. 

Are  the  Swiss  lakes,  for  instance,  with  their  peculiar  form,  as 
naturally  tlie  consequence  of  geological  phenomena  as  the  general 
features  of  the  country?  Are  the  numerous  fiords  of  Norway 
and  Mame  owing  to  the  same  cause?  Is  there  any  connection 
which  can  be  appreciated  with  any  degree  of  precision  between  the 
genera]  course  of  rivers  on  one  continent,  or  in  various  parts  of  the 
same  continent  ?  And  can  a  single  lake,  for  instance  Lake  Superior, 
be  analyzed,  so  as  to  refer  the  bearings  of  its  outlines  to  precise 
geolo^cal  phenomena  ? 

The  knowledge  I  had  before  visiting  Lake  Superior,  of  the  direct 
connection  of  many  of  these  apparently  subordinate  features  in  the 
phyncal  aspect  of  a  country,  witii  tiie  mun  geological  phenomena 
upon  which  it  rests,  led  me,  during  my  excursions  on  this  continent, 
to  keep  this  subject  constantly  in  view.  I  had  seen  how  the  Lakes  of 
Neuchatel  and  Bienne  were  excavated  at  the  junction  of  the  Jura, 
and  the  tertiary  deposit  at  its  base ;  I  had  noticed  that  the  Alpine 
lakes  fbllowed  fissures  at  right  angles  with  the  axis  of  elevation  of 
the  Alps.  I  was  aware  that  some  of  these  lakes  consist  of  two 
distinct  parts,  probably  formed  at  different  periods,  but  now  united  by 
the  sheet  of  water  filling  them. 

With  such  intimations,  the  great  Canadian  lakes,  which  form  so 
naturally  a  boundary  between  the  Northern  United  States  and  the 
British  possessions  upon  this  continent,  could  not  but  strongly  caU 
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finr  &D  ioTtttigpAioii  of  tiieir  nabinl  fettoves ;  aoDM  nuHUBg  eirt  aad 
W68t,  others  Btrai^t  Borih  and  Boudi,  and  otben  fomuDg  a  ragidar 
crescenty  with  its  coav^idtj  tarned  northwards.  Their  abaoliito  p» 
flitioQ  is  at  once  charaeterifltic.  They  are  excavated  chiefly  between 
the  plntonic  masses  liong  north,  and  the  stratified  deposKhs  sooth  ef 
the  primitiye  range. 

Lake  Saperior,  espedally,  fills  a  chasm  between  iiie  northern 
granitic  and  metamorphic  range,  and  the  oldest  beds  depoettsd 
al<Hig  their  sonthem  slopes  in  the  primitiTe  age  ci  this  continent 
Lake  Ontario  and  Lake  Erie,  on  the  contrary,  run  between  the  8ai> 
eesBiTe  layers  of  diflbrent  sets  of  bede  of  the  same  great  geogmpUeal 
period ;  while  Lakes  Haron  and  Michigan  fill  up  the  cneka  whidi 
run  at  right  angles  with  the  main  northern  primitive  nage,  and 
which,  no  doubt,  owe  their  ori|^  to  the  elevatian  of  the  chains  uoA 
of  Lake  Huron  and  Lake  Superior ;  repeating,  on  a  large  scale, 
what  has  been  said  above  of  the  dependence  of  the  Swiss  lakes 
upon  their  geolo^cal  poations  and  relation  to  the  mountain  ehaiai 
which  encircle  them. 

Besides  this  general  relation  of  the  lakes  in  connection  with  their 
shores,  I  have  been  able  to  trace  a  more  intimate  connection  of  the 
outlines  of  tiieir  shores  and  their  geological  structure,  especially  in 
Lake  Superwr. 

As  a  whole,  that  lake  resembles  a  large  crescent,  witii  its  eonveiiij 
turned  northwards ;  but  it  were  a  gieat  mistake  to  imagine  tiiat  tfak 
tona  is  actna&y  the  form  of  the  shores,  or  that  it  is  repeated  \spm 
every  point  On  the  contrary,  the  general  outline  (^  that  lake  is 
the  accidental  result  (^  the  eombination  of  many  details,  of  many 
geological  events  which  have  f(dIowed  each  other  at  diSEerent  pmods, 
have  modified  the  tract  of  land  where  the  lake  now  exists,  and  ha^ 
cut  up  its  foundation  in  sioh  a  manner  as  to  break  the  continuity  of 
the  solid  rock,  and  allow  it  to  be  decomposed.  Thus  an  extenavs 
eresoeniehi^ied  hole  with  innumerable  islands  has  been  formed,  in 
which  the  islands,  in  their  various  bearings,  still  indicate  the  direction 
of  tiie  intersecting  masses,  and  appear  at  present  as  the  fragmentaiy 
remains  of  a  continuous  tract  of  land,  which  is  now  replaced  by  a 
deep  lake. 

For  nuHBgr  weeks  I  had  been  tracing  the  dykes  which  intersect  the 
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akores  of  Lake  Supezior  in  almost  all  direetions,  when  I  was  one  dAj 
moat  foicibly  stnick  with  the  fact,  that  these  dykes  agree,  in  their 
bearings,  wi^  the  bearing^  of  the  shores ;  and  that  even  the  greatest 
complications  in  the  ontUnes  of  the  shores  conld  be  accounted  for,  hj 
the  combiaations  of  dykes  mtersecting  each  other  in  different  direc- 
tions.  And  indeed,  now  that  I  have  the  key  for  such  an  analysis^ 
I  find  no  difiSculty  in  referring,  even  short  lines  of  the  coast,  to 
the  different  systems  of  dykes  which  I  know  to  exist  there,  and 
wherever  my  memoranda  are  sufficiently  full,  I  find  indications  of 
dykes  running  in  the  direction  of  the  coast.  As  soon  as  my  attention 
had  been  called  to  these  (ihenomena,  I  lost  no  opportunity  of  invest* 
igating  the  nature  of  the  lock  of  these  di&rent  systems  of  dykes, 
and  I  ascertmed,  to  my  great  astonishment,  that  there  are  consid- 
erable  di&rences  in  their  mineralo^al  characters ;  some  being  am^ 
phibolic  trap ;  others  being  injected  with  epidote ;  others  having 
more  the  appearance  of  pitchatone ;  and,  what  is  particularly  inter- 
esting, the  dykes  which  run  in  the  same  direction  preserve  the  same 
minerabgLcal  character,  as  well  as  the  same  bearing. 

The  systems  of  dykes  which  run  directty  n<»ih  and  south,  and 
which  f<Mrm  the  inlets  between  Neepigon  Bay  and  the  nudn  lake,  and 
mytersect  the  large  island  of  St.  Igaaee,  and  separate  St  Ignace 
stielf  firom  the  main  land,  all  run  north  and  south,  and  consist  of 
very  hard,  tough,  unalterable  homblei^e  trap,  of  a  crystalline 
aspect,  and  a  grayish  color ;  while  the  dykes,  wUcb  run  east  and 
west,  and  mark  out  the  northern  and  soutiiem  shores  of  those  sand 
islands,  consist  mostly  of  a  greenish  trap  extensively  iigected  with 
epidote,  and  breaking  with  tiie  greatest  ease  into  aim^ular,  irregulaf 
firagments.  Xhe  northern  shore  east  of  the  Pic  has  the  same  general 
bearing,  due  east  and  west ;  and  here,  also,  we  find  the  dykes  moM 
or  less  epidotic,  and  the  metamorphic  rocks  talcose. 

Again,  the  long  shore  running  due  east  and  west  from  Bfichipice» 
tin  westwards,  is,  also,  akmg  its  whole  extent^  intersected  by  epidotic 
dykes  running  east  and  west. 

The  dykes  ot  the  north-eastem  coast  of  the  lake  between  the  Pis 
nd  Midiipcotin  laland,  which  run  north  north-east  to  south  soutiir 
west,  eonnst  of  a  pitchstone  trap,  like  Uaek  glass,  which,  notwitb- 
Standing  its  external  hardness^  readily  deoomposes»  and  forms  almost 
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ererjivlieTe  along  these  shores,  ooyes,  deep  coves,  narrow^  8traig|bt 
inlets,  small  caves,  and  gives  to  the  whole  extent  of  that  shore  that 
peculiar  aspect  which  distinguishes  it  so  much  from  the  other  parts 
of  the  hike. 

The  more  precipitoos  shores — ahnoet  vertical  walb,  and  those  pe- 
enliar  modes  of  decomposition  of  the  rocks  which  have  left  strange 
appearances  in  the  masses,  some  of  which  have  even  been  noticed 
by  the  Indian  vojagenrs,  as  Otter  Head,  for  instance — ^the  number- 
less exceedUnglj  smaD  ishmds  of  these  shores,  and  the  striking  bald* 
ness  of  the  oveihangmg  rocks,  are  all  of  them  most  remarkable 
features.  Though  these  examples  are  very  striking,  and  may  at 
once  satisfy  the  mind  that  tiie  most  minute  detuls  in  the  peculiar 
features  of  tiie  lake  may  be  ascribed  to  geological  agency,  we  never- 
tiieless  find  still  more  striking  evidence  of  this  connection  between 
the  geological  structure  of  the  country  and  its  form,  akng  the  nortik- 
western  shore,  west  of  St  Ignace,  and  between  Isle  Boyale  and 
Fort  William.  Three  other  systems  of  dykes  here  intersect  the 
rocks,  and  ^ve  to  the  whole  shore  an  entirely  different  aspect  At 
first  nght,  the  bearings  of  the  north-westerly  shore  appear  already 
diflerent  from  those  of  the  northern  shore  proper,  and  the  eastern 
shore,  as  their  general  course  is  north-east  and  south-west  from  the 
Boutiiem  extremity  of  St.  Ignace  to  Pigeon  Bay,  to  which  Isle  Boy- 
ale  is  parallel.  But  upon  a  close  exammation  of  these  shores,  it 
becomes  obvious  that  tiiis  general  feature  is  modified  in  various  ways 
by  the  lines  of  the  shore  intersecting  each  other  at  acute  angles,  in 
three  ifirections,  and  each  of  tiiese  different  directions  correspond 
exactiy  to  as  many  systems  of  mdependent  dykes.  The  eastern  and 
western  diores  of  Thunder  Bay,  or  ratiier  of  the  peninsula  of  Thun- 
der Gape,  run  norlh-east,  and  parallel  to  them  we  have  the  clifiof  the 
diores  south  of  Fort  William,  and  west  of  Pic  Island,  which  present 
tiie  same  bearings,  as  wdl  as  the  shores  of  IMack  Bay  also.  The 
dykes  which  run  in  that  direction  are  narrow  belts  of  black  trap. 
Nearly  in  the  same  ^Urection,  and  very  dUflerent  in  their  mineralogh 
cal  character,  we  find  another  set  of  dykes  which  run  almost  due 
north-east  and  south-west  The  direction  of  these  dykes  is  best  ind»> 
oated  by  a  series  of  islands  soutii  of  Sturgeon  Bay,  fi»iaing  several 
parallel  ridges,  one  of  which  consists  of  a  series  of  small  islands 
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known  under  the  name  of  Vicbma  and  Spar  Idanda,  and  the  other 
islands  continnoos  with  Sturgeon  Island,  in  the  prolongation  of  which 
we  meet  the  most  prominent  djkes  of  Pic  Island  itself.  The  whole 
of  Isle  Royale  lies  in  that  direction)  and  the  nnmeroos  promontories 
of  its  eastern  extremity  are  particalarly  remarkable  for  their  agree- 
ment, both  in  direction  and  geologioal  stnictare,  with  the  Victoria 
g^Mp  of  islands.  The  system  is  particularly  rich  in  copper  ores,  and 
presents  the  most  beautiful  development  of  spatluo  veins.  As  I  have 
not  myself  examined  Point  Keewenaw,  I  cannot  say  how  far  the 
prominent  ridges  there  agree  with  those  of  Isle  Royale  and  the  Yio- 
toria  Islands ;  but  the  agreement  in  the  Section  of  the  promon- 
tory itself  is  most  striking ;  and  the  fact  that  ttus  is  the  main  centre 
of  copper  injections  suggests  the  probability  that  Point  Keeweuaw 
also  belongs,  '^  i^  principal  features,  to  this  system ;  and  I  should 
not  be  in  the  least  surprised  if  La  Pointe  and  Whitefish  Point  de- 
rive their  main  features  from  dykes  of  the  same  system,  though 
their  solid  foundation  is  concealed  by  accumulations  of  sand.  The 
third  system  in  this  north-eastern  shore  runs  east  north-east  near  east, 
and  is  particularly  marked  along  the  southern  shore  of  Thunder 
Gape  peninsula,  along  which  the  dykes  are  nearly  east  and  west,  as 
just  mentioned,  deviating  sufficiently  to  the  n(Mrth,  however,  to  be 
clearly  distinct  from  the  dykes  which  form  the  shores  from  the  Pic  to 
St.  Ignace,  or  from  Michipicotin  to  Otter  Head.  And  the  nature  of 
the  rock  of  these  dykes  differs  widely  from  the  last,  there  being  no 
ejndotic  injections  accompanying  them,  and  the  trap  being,  on  the 
cdkitrary,  of  a  light  grayish  cobr,  resembling  more  the  system  which 
runs  due  north  and  south  than  any  other. 

So  we  have  here  six  distinct  systems  of  dykes,  which  contribute 
mainly  to  the  formation  of  the  northern  shore  of  Lake  Superior. 

1.  System  of  Michipicotin,  running  east  and  west.     (See  the 
annexed  chart  of  the  Outlines  of  Lake  Superior.) 

2.  System  of  the  Pic  runnmg  north  30^  west. 

8.  System  of  Neepigon,  running  due  north  and  south* 

4.  System  of  Black  Bay,  running  north  30^  east. 

5.  System  of  Thunder  Cape,  running  east  30°  north. 

6.  System  of  Isle  Boyale,  running  east  4tS°  nortL 
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Tho  liKgB  fjnmf  of  tfhnds  tn  ft6  souinBitt  ttM  MStoni  rid6  €f 
Bbek  Bij,  ad  sovflk-ivest  of  8t  Ig^aee,  conssts  of  iiiiiiimeraU» 

■jsleBW  of  djkoBy  ivnoh  ippoir  nofo  pfominoiife  ud  tkronffy  maned 
in  thdr  tetereB  fcrihor  iraity  in  Ue  Bojilo  «&d  Victoria  Idands^ 
ad  aboat  ThoBder  Bay. 

Bui  boeidfls  diQae  aix  dotify  defined  Bjfstems,  tbere  seem  to  bo 
tvo  more,  or  ai  feast  one  other  distinct  sjatomnmnrngdne  norlli-west 
and  aondi-east,  cutting  at  lij^t  ang^  throng  Spar  lalaiid,  and  re- 
appearing, as  I  midentend  from  verbal  oommmiicalioaB  of  Bfr.  Foster^ 
fatfaer  aootli  upon  Point  Keewenaw.  TUs  system  is  porhaps  the 
oanae  itf  tbe  bearing  of  die  shores  between  Keewenaw  Bay  and  Dead 
Birer ;  also  of  the  outlet  of  Lake  Superior  between  Point  Iroqnois 
and  Oros  G^  along  flie  river  St  Mary,  mdees  Ibis  eastern  system 
of  intenection  be  distinct  from  ibe  more  western  one. 

But  however  tfds  may  be,  so  mnch  is  plun ; — that  at  least  ax 
dMnet  sjslems  of  dykes,  with  peculiar  characteristic  trap,  forming 
panOel  lidges  in  the  same  system,  but  varying,  for  different  angles, 
between  the  difcent  systems,  mtenect  the  nortbem  shores  of  Lake 
Snperior,  and  have  probaUy  est  op  the  whole  tract  of  rock,  over  the 
space  whidi  is  now  fflkd  by  the  lake,  in  sndi  a  way  as  to  destroy  its 
eontimiitj ;  to  prodnee  depreaaons,  and  to  have  gradually  created  an 
excavatian  wbidi  now  forms  the  lake,  and  thus  to  have  ^ven  to  it 
its  piesent  outEne.  Hiis  process  of  intersection,  these  saccesgave 
injectionB  of  deferent  materials,  have  evidently  modified,  at  varioos 
epoda,  tiie  idalive  levd  of  the  lake  and  land,  and  probably  also 
occaaoned  the  modification  wUeh  we  notice  in  the  deposition  of  the 
shore  drift,  and  the  socoesave  ampUtheatric  terraces  which  border,  at 
various  heights,  its  shores. 

A  more  mnrato  analysis  of  the  mineralo{^cal  character  of  these 
dykes  would  no  denbt  a%rd  satis&ctory  evidence  of  their  origbul 
independence,  and  perhaps  lead,  in  connection  with  a  foDer  investi- 
gpition  of  thdr  intorsectionB,  to  the  means  of  ascertaining  their  rela- 
tive age*  But  I  became  fodly  aware  of  the  geolo^cal  importance 
and  independence  of  these  different  systems  of  dykes  only  daring 
^y  return,  after  leaving  the  nei^borfaood  of  Thimder  Cape,  the 
ground  vdiere  this  part  of  the  subject  might  be  best  stndied^  and 


ovTLanm  or  laxb  BunBioR.  4S6 

tfMrafore  I  md  now  only  caD  ilie  attention  of  geologists  to  tfiese 
hibt^j  m  tlM  hope  1h«t  Hwj  nvf,  at  some  fbtim  time,  be  nMre  fnllj 
inveetigtttod. 

The  whole  range  of  nocks  wlneh  oonstitntes  tike  nerUiern  shore  ef 
Lake  Snperior  is  so  extensively  metamorphie,  and  so  thoroaghly  in> 
jeeted  in  all  directions  by  veins  intersecting  each  other,  that  it  is  no 
easy  task  to  analyze  their  relations ;  and  for  a  foil  iUnstrationof  this 
sabjecty  nunnte  maps  of  welUelected  localities  are  reqmred,  such  as 
travelling  geolo^sta  on  an  occamonalvifflt  can  scarcely  prepare.  Bat 
I  should  be  perfeetiy  satisfied  to  see  these  lunts  more  completely 
wroo^t  by  others,  satisfied,  as  I  am,  to  have  shown,  at  least,  how  a 
minnte  investigation  of  the  geological  phennnena  of  a  restricted 
locality  may  lead  to  a  better  understanding  of  the  origin  of  tiie  geo> 
graphical  features  of  a  country. 

But  let  me  repeat  that  it  were  a  great  nustake  to  ascribe  the 
present  form  of  I^ke  Superior  to  any  angle  geolo^cal  event  Its 
position  in  the  main  is  no  doubt  detennined  by  a  dislocation  between 
the  primitive  range  north  and  tiie  sedimentary  deposit  south. 

But  the  woridng  out  of  the  details  of  its  present  form  is  owing  to 
a  series  of  injections  of  trap  dykes  of  different  characters,  traverring 
the  older  rocks,  in  various  directions,  which,  from  tiieir  mineralogical 
£fierenoes,  have  no  doubt  been  produced  at  Afferent  succesmve 
periods. 

The  diversity  of  rocks  which  occur  on  Lake  Superior  is  very  great, 
and  tiiere  are  varieties  observed  there  which  seem  to  be  peculiar  to 
that  district,  presenting  innumerable  transitions  firom  one  to  another, 
of  which  the  Alps  even  do  not  present  more  eztenave  examples. 

Of  these  we  have  new  red  sandstone  passing  into  porphyries, 
into  quartates,  gramtea,  and  gneiss,  the  metamorphism  being  more  or 
less  perfect,  so  that  the  stratification  is  sometimes  still  preserved,  or 
passes  gradually  into  absolutely  masdve  jrocks.  Again,  the  dykes 
intersect  other  rocks  almost  without  altering  them,  or  the  alterations 
in  the  immediate  contact  are  so  intense  as  to  leave  no  precise  lines 
of  demarcation  between  the  dyke  and  the  injected  rock.  But  here 
again,  the  phenomena  are  so  complicated,  that  unless  the  iUustration 
be  accompanied  by  a  very  detuled  map  it  were  useless  to  enter  into 
more  minute  descriptions. 


The  colUeliflM  I  kwB  aaife  «f  ttese  loda 
Sfeioa&fd  iwitfiriih  fcr  — ch  aa  Ihilailitn,  md  I 
<n  aaodier  ofowion^  pohBih  a  nwre  delded  aceoQiii  rf 
f»tar«a  of  the  aortihem  dbima»  rnilwi  tii5  eiyeirJ  pdhfiottlMi  of 
die  geologpeal  aunraf  of  Oaaada  bj  Mr.  ItfgMi»  radan  Hm 


I  wodUl  iMve  aekaovladga  llie  baaail  I  have  derived  in  oj  » 
feirtiytioni  fitoia  die  puMiehed  raporto  of  tiiia  aarray,  and  alao  firoat 
AeTeriialoenaaiiieaikmafMr.liiJieodofSMkStl^  Hm 
locbB  vbioh  oaoar  on  the  nortiiani  ahoraa  are  ao  ehaneteriakic  that 
thej  eaoBot  be  Mi■ta^en>  and  even  ahodd  ttm  matieriilfi  wUeh  I 
have  eoBected  ooi  be  puMshed  moce  in  fall,  they  wiE  at  all  evenla 
aSiid  to  thoae  who  atad j  die  geolog^  £atribaiien  of  emftic  boiild> 
en,  ndaable  meaoa  of  eompaiiaon,  idudi  idD  show  that  BMat  of  the 
ORaties  whidi  ooenr  in  die  nordieni  parti  of  tibe  Umted  Statea  ave 
deriTed  fimn  die  primidfe  range  eztendGng  north  of  the  hkea  reaoh- 
ing  along  Canadn  and  die  United  Statea  to  the  Adando  Ooean. 

Among  theae  rooka  diere  ia  n  variety  of  de^  red  fidapar  po^ 
phjij  apedded  widi  opidote,  vhieh,  fiEoai  iti  bdliant  eolor,  paid^ 
alari J  attnM^  attonlian,  and  whidi  oeeaa  all  along  dm  northeia 
abme  firom  die  Pie  to  Thmider  Bay.  Tlua  variety  I  hnve  not 
obeerred  frrther  eaat,  and  it  nay  peribq«  be  taken  aa  n  gnide  to 
aacertain  the  range  of  erratiea  deriYed  from  the  nordietn  ahore  of 
Lake  Snperiiv. 


XII. 

GEOLOGICAL  BELATIONS  OF  THE  VARIOUS  COPPER 
DEPOSITS  OF  LAKE  StJPERIOB. 


Tra  getteral  diBtribaiom  of  the  JBfibrent  copper  ores  in  fhe  rej^oa 
of  Lake  Sap^or,  preeentB  some  facts  which  seem  to  me  to  have  a 
firect  bearing  upon  the  theory  of  their  ori^.  It  is  a  very  remark 
able  cireiuDStaiioe  that  the  largest  masses  of  nalsve  copper  should 
oocnr  upon  Point  Keewenaw,  and  that  the  non-metallic  ores  should 
be  difiused  at  Tarious  distances  fiom  the  central  region  where  the 
largest  masses  of  native  metallic  copper  occnr.  The  various  sut 
phurets  and  carbonates  are  found  on  the  northern  shores  and  about 
Lake  Huion,  in  &r  greater  proportion,  and  over  a  wider  extent,  than 
anywhere  nearer  the  metallic  centre.  The  black  oxide  itself  is 
found  beyond  the  limits  of  the  large  metallic  masses,  and  nearer  to 
them  than  the  other  ores.  I  cannot  help  thinking  that  tiiis  particu- 
lar distribution  has  direct  reference  to  the  manner  in  which  these 
various  copper  ores  were  diffused  in  the  country  where  they  occur. 
They  seem  to  me  deariy  to  indicate  that  the  native  copper  is  aQ 
plntomc  ;  that  its  larger  masses  were  thrown  up  in  a  melted  state ; 
and  that  from  the  main  fissure  through  which  they  have  found  their 
way,  they  spread  in  smaller  mjections  at  conuderable  distances ;  but 
upon  the  largor  masses  in  the  central -focus,  the  surrounding  rocks 
could  have  little  influence.  New  chemical  combinations  could  hardly 
be  formed  between  so  compact  masses,  presenting,  in  comparison 
with  their  bulk,  a  small  surface  for  contact  with  other  mineral  sub- 
stuices  capable  of  being  chemically  combined  with  the  copper.  But 
wh^,  at  a  distance,  the  mass  was  diffused  in  smaUer  proportions  into 
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mnumerable  rnmnle  fiasaree,  and  tiliiia  presented  a  oompantively 
large  sarface  of  contact  with  Hu^  sunounding  rocks,  there  the  most 
^diTersified  combinations  oonld  be  formed,  and  thns  the  Tarions  ores 
appear  in  this  characteristic  distribution.  The  relations  which  these 
ores  bear  to  tiie  rocks  in  which  they  are  contained,  sustain  folly  this 
Tiew,  and  even  the  circumstance  that  the  black  oside  is  found  in  tiie 
yicinitj  of  the  nuun  masses,  when  fte  sulphurets  and  carbonates 
occur  at  greater  distances  from  them^  would  show  that  this  ore  is  the 
re3ult  of  the  ozidation  of  some  portion  of  the  large  metallic  masses 
exposed  more  directly  to  the  iii^uence  of  oiygen  in  the  process  of 
cooling.  Indeed,  the  phenomena  respecting  the  distribution  of  the 
copper  about  Lake  Superior,  in  all  their  natural  relations,  answer  so 
folly  to  this  view,  that  the  whole  process  mi^t  easily  be  reproduced 
artificially  on  a  small  scale ;  and  it  appears  strange  to  me  that  so 
many  doubts  can  still  be  «q>re89ed  respecting  the  origin  of  the  cop- 
per about  Lake  Superior,  and  that  this  great  feature  of  the  distribu- 
tion of  its  various  ores  should  have  been  so  totally  overlooked. 
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COMPABATIVE 

PHYSICAL  AND  HISTORICAL  GEOGRAPHY, 

OB,  TKB  iT0DT  OF 

THE  EARTH  AND  ITS  INHABITANTS. 

A  SXRISa  or  ORADCATSD  courses  POR  the  UBS  OF  SCHOOLS. 

BY    ARNOLD    GUYOT, 
I««t  PnC  «r  nurilnl  QtOgnphj  and  HlrtMy,  Ncaehaft^  SvttMliD^ 


O.  K,  fp  L.  are  happy  to  announce  thai  the  above  toorky  which  has  been  under^ 
taken  in  compliance  wUh  the  earnest  solicUations  of  numerous  teachers  and  friends 
of  education,  is  in  a  forward  state  ofprepai^ion.  The  plan  of  the  author ,  and 
Ae  principtU  characteristics  of  ihs  sertes  may  he  gathered  from  the  following 
exposition  of  the  subject :  — 

A  knowledge  of  the  globe  we  inhebit,  whether  eoniidered  fai  itself  alone,  or  in  ita 
relations  to  man,  the  diatribution  of  the  races  of  men,  and  the  ciTil  diTisions  of  its  sor- 
hee,  are  subjects  of  interest  too  Taried,  too  direct,  and  too  Tital,  not  to  command  the 
attention,  and  excite  the  sympathy  of  the  mind,  at  every  period  of  life. 

If  Geography  has  been  considered  as  a  dry  and  often  ftnitlees  study,  if  indeed,  to 
teach  it  with  sacoess  has  been  considered  as  one  of  the  most  diificult  tnroblems  in  edv- 
cation,  there  is  reason  to  believe  that  the  difficulty  lies  not  in  the  suqject,  but  in  the 
method  of  teachinc  it. 

In  most  manuals  the  accumulation  of 'facts,  and  espjecially  the  want  of  arrange- 
ment of  them,  really  corresponding  to  their  connection  in  nature,  renders  the  sti3y 
difficult,  and  overburdens  the  memorjr  at  the  expense  of  d  true  and  thorough  under- 
standing  of  the  subject.  Hence  there  is  confusion  and  a  want  of  clear  and  comprehen- 
sive views,  and  consequently  a  lack  of  interest  for  the  student.  For  if  the  mind  seeks 
to  comprehend,  it  is  only  mterested  in  what  appears  dear  and  well  connected.  To 
attain  tnis  end  it  is  necessary — 

FiBST.  To  attempt  a  rigid  selection  of  materials,  and  to  rdect  from  school  instmo- 
tlon  all  details  which  have  but  a  transient  value,  and,  on  the  other  hand,  to  render 
nrominent,  facts  of  permanent  value:  preferring,  for  instance,  the  details  of  Physical 
Geography  and  of  Ethnography,  to  tnose  of  Statistics,  which  may  be  more  fully  dwelt 
mpon  subsequently. 

Second.  To  distribute  geographical  instruction  throughout  the  whole  course  of 
education,  so  as  to  divide  the  labor  of  learning,  and  to  give  at  the  same  time  to  each 
period  of  life  the  nutriment  most  appropriate  for  its  intellectual  taste  and  capacity. 
To  tbis  end,  the  globe  should  be  studied  from  the  different  points  of  view  sucoessivelj, 
oraduating  each  view  to  the  capacity  of  different  classes  of  students.  At  first,  the  fun- 
Oamental  outlines  alone  should  be  presented,  and  next,  not  only  additional  facts,  but 
e  deeper  understanding  of  their  connection,  and  so  on ;  and  tnus,  by  a  regular  and 
natural  path,  a  ftiU  ana  intelligent  knowledge  of  the  globe,  in  all  its  relations,  will  be 
finally  attained. 

Thuld.  The  comparative  method,  recently  adopted  with  so  much  success  in 
Burope,  should  always  be  employed ;  for  it  is  by  the  recognition  of  resemblances  and 
differences  that  the  mind  seises  upon  the  true  characters,  and  perceives  the  natural 
relations,  and  the  admirable  connection,  of  the  different  parts  which  form  the  grand 
whole ;  in  a  word,  gains  real  knowledge. 

The  series  hereby  announced  is  designed  to  meet  these  wants.  It  will  consist  of 
tliree  courses  adapted  to  the  cupaoty  of  three  different  ages  and  periods  of 
study.    The  first  is  intended  for  Primary  Bchook,  and  for  children  of  from  seven  tp  ten 

ars.    The  second  is  adapted  for  higher  schools,  and  for  young  persons  of  from  ten  to 

teen  years.    The  third  is  to  be  used  as  a  scientific  manual  in  Academies  and  Colleges. 

Bach  course  will  be  divided  into  two  parts,  one  of  purely  Physical  Geography,  the 
other  for  Ethnography,  SUtistics,  Political  and  Historical  Geography.  Bach  part 
will  be  illustrated  by  a  colored  Physical  and  Political  Atlas,  prepared  expressly  for  this 
purpose,  delineating,  with  the  greatest  care,  the  confiiruration  of  the  surface,  and  the 
other  physical  phenomena  alluaed  to  in  the  corresponuag  work,  the  distribution  of  the 
feces  of  men,  and  the  political  divisions  into  States,  fiach  part,  with  the  correspond- 
Ing  mep,  will  be  sold  separately. 

The  two  parts  of  the  first  or  preparatory  course  sre  now  in  a  forward  state  of  prepa- 
tmtion,  and  will  be  issued  at  an  early  day. 


years. 
fifteei 


THE    EARTH    AND    MAN: 

UOTDmn  OH  OOMPARATIVX  PSmCAL  OflOeBAPRT,  Dl  IT8  EILATIOV  TO  THE 

BIBTOET  OV  MAMKIIIB. 

BY  A&KOLD   QUYOT. 

TRAK8LATED  VBOX  THK  VBBMGH  BT  PROF.  C.  0.  FSLTOH. 


<*  Those  who  have  been  accustomed  to  regard  Geography  as  a  merely  deseriptne 
branch  of  learning,  drier  than  the  remainder  biscuit  after  a  Torage,  will  be  delighted 
to  find  this  hitherto  unattraotiTe  pursuit  eouTerted  into  a  setence,  the  prineioMs  of 
which  are  definite  and  the  results  oonclosiTe ;  a  scienee  that  embraces  the  mveangntion 
of  natural  lawsi  and  interprets  their  mode  of  operation ;  which  professes  to  daeooiTer  in 


the  rudest  forms  and  apparently  confused  arrangement  of  the  mntcrials  composing  the 
planet's  crust,  a  new  manifestation  of  the  wisdom  which  has  filled  the  eartn  witn  its 
riches.  *  *  *  To  the  reader  we  shall  owe  no  ^Mlogy,  if  we  hare  said  enough  to 
OKcito  his  curiosity  and  to^peisuade  him  to  look  to  the  book  itself  for  further  instrao- 
tion."— AToftA  Ammriean 


'*  The  grand  idea  of  the  work  is  happilr  expressed  by  the  anthor,  where  ha  ealls  H 
the  geographical  marvk  of  hidory.  •  •  e  The  man  of  sdenee  wUl  hail  it  as  a  beautifU 
generausation  from  the  Taets  of  observation.  The  Christian,  who  trusts  in  a  mercafal 
rroridenee,  will  draw  coura|[e  from  it,  and  hope  yet  more  earnestly  for  the  redemptioa 
of  the  most  degraded  portions  of  mankind.  Faith,  science,  learning,  poetry,  taste. 
In  a  word,  genius,  haye  liberally  contributed  to  the  production  of  the  wm  under  verisw. 
Sometimes  we  feel  as  if  we  were  studying  a  treatise  on  the  enact  sciences ;  at  othen, 
it  strikes  the  ear  like  an  epic  poem.  Jfow  it  reada  like  history,  and  now  it  sounds  like 
prophecy.  It  will  find  readers  in  whaterer  languase  it  may  be  published ;  and  in  the 
elegant  English  dress  which  it  has  reeeiTed  from  tke  aecomplisned  pen  of  the  trans* 
lator,  it  will  not  fail  to  inteieet,  instruet  and  inspire."— CAnMon  Saxmmtr. 

**  A  copy  of  this  volume  reached  us  at  too  late  an  hour  fbr  an  extended  notice.    The 


IN  FREPARATIOK. 

PEINCIPLES    OF    ZOOLOGY. 

BT 

L.  AQASSIZ  AMD  A.  A.  GOULD. 

PART  11.  SYSTEMATIC  ZOOLOGY, 

m  wkkh  ike  prmcipUi  of  damficatum  are  {wpUed^  and  the  prmegnd  grwqm  ef 

eawmaU  are  briefly  ckaracterixed. 

The  Pubttshen  are  happy  to  announce  this  work  as  needy  reedy  for  press ;  and  it 
Is  hoped  that  the  authors'  engagemento  may  permit  them  to  ffffmplete  it  dnnng  thft 
Summer,  for  nee  in  the  Fall  Terms  of  Academies  and  CoUegea. 

nr  PRBPARATIOK. 

MURAL    MAPS: 

A  SERIES  OF  ELEGANT  COLORED  BfAPS, 

EXHIBITING  THE  PHYSICAL  PHENOMBKA  OF  THE  OLOBB. 
Prtdeeted  on  a  large  eoale^  and  intended  to  he  nufended  in  the  BeeHaHon  Boeu^ 

BT  ARNOLD   OUYOT. 


TrmdB.  History  of  Poland,  the  Tnapennee  MoTemant 
of  Derwentimtar.  PeiMcatfona  in  8eock&d.  William  of 
CandBardfl.  Bob  Roj  and  the  Qan  Macgregor.  Gu»ta?w 
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PROSPECTUS. 


Tux  Ahbdal  of  Scixntific  Discoyxrt  18  designed  for  all  those 
who  desire  to  keep  pace  with  the  advancement  of  Science  and  Art. 
The  great  and  daily  increasing  number  of  discoveries  in  the  different 
departments  of  science  is  such,  and  the  announcement  of  them  is  scat- 
tered through  such  a  multitude  of  secular  and  scientific  publications, 
that  it  is  very  difficult  for  any  one  to  obtain  a  satisfactory  survey  of 
them,  even  had  he  access  to  all  these  publications.  But  the  Scientific 
Journals,  especially  those  of  Europe,  besides  being  many  of  them  in 
foreign  languages,  have  a  very  limited  circulation  in  this  country,  and 
are  therefore  accessible  to  but  very  few.  It  is  evident,  then,  that  an 
annual  publication,  giving  a  complete  and  condensed  view  of  the 
progress  of  discovery  in  every  branch  of  Science  and  Art,  being,  in 
fact,  the, Spirit  of  the  Seient{fie  Journals  of  the  year,  systematically 
arranged,  so  as  to  present  at  one  view  all  the  new  discoveries,  usefbl 
inventions,  and  improved  processes  of  the  past  year,  must  be  a  most 
acceptable  volume  to  every  one,  and  greatly  fiicilitate  tlie  diffusion  of 


u 


PROSPECTUS. 


uaeilil  knowledge.  As  thia  work  will  be  iMued  annuallj,  the  reading 
public  nray  easily  and  promptly  possess  themseWes  of  the  most  im- 
liortant  facts  discovere'd  or  announced  in  these  departments,  from  year 
to  year. 

The  editors  are  so  situated  as  to  have  access  to  all  the  scientific 
publications  of  America,  Great  Britain,  France,  and  Germany ;  and 
have  also  received,  for  the  present  volume,  the  approbation  as  well 
as  the  Gouns^l  and  personal  contributions  of  many  of  the  ablest  scien- 
tific men  in  this  country,  among  whom  are  Profkssors  Aoassiz, 
HoRSPORD,  and  Wtmaw,  of  Harvard  University,  and  they  have  the 
promise  in  future,  firom  many  scientific  gentlemen,  of  articles  not  pre- 
viously published  elsewhere.  They  have  not  confined  themselves  to 
an  eiamination  of  Sbientific  Journals  and  Reports,  but  have  drawn 
from  every  source  which  furnished  any  thing  of  scientific  interest. 
For  those  who  have  occasion  for  still  further  researches,  they  have 
furnished  a  copious  Index  to  the  scientific  articles  in  the  American 
and  European  Journals ;  and,  moreover,  they  have  prepared  a  list  of 
all  books  pertaining  to  Science  which  have  appeared  originally,  or  by 
republication,  in  the  United  States,  during  the  year.  A  classified  List 
of  Patents,  and  brief  obituaries  of  men  distinguished  in  Science  or 
Art,  wlio  have  recently  died,  render  the  work  still  more  complete. 
They  have  also  taken  great  pains  to  make  the  General  Index  to  the 
whole  as  full  and  correct  as  pOBsible. 

It  will  thus  be  seen,  that  the  plan  of  the  **  Avnual  of  Scientific 
Discovert  "  is  well  designed  to  make  it  what  it  purports  to  be,  a  sulf- 
slarUial  summary  of  the  discoveries  in  Science  and  Art ;  and  no  pains 
have  been  spared  on  the  part  of  the  editors  to  fulfil  the  design,  and 
render  it  worthy  of  patronage. 

As  the  work  is  not  intended  for  scientific  men  exclusively,  but  to 
meet  the  wants  of  the  general  reader,  it  has  been  the  aim  of  the  edi* 
tors  that  the  articles  should  be  brief  and  intelligible  to  all ;  and  to  giver 
authenticity,  the  source  from  whence  the  information  is  derived  is 
generally  stated.  Although  they  have  used  all  diligence  to  render 
this  first  issue  as  complete  as  possible,  in  its  design  and  execution,  yet 
they  hope  that  experience,  and  the  promised  aid  and  cooperation  from 
the  many  gentlemen  interested  in  its  success,  will  enable  them  in  fu- 
ture to  improve  both  on  the  plan  and  the  details. 

The  work  in  manuscript  has  been  submitted  to  several  distinguished 
gentlemen,  to  judge  of  its  merits,  and  they  have  given  their  unquali- 
fied approbation  of  the  plan  and  its  execution.  We  subjoin  extracts 
firom  letters  received  from  some  of  these  gentlemen. 
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RECOMMENDATIONS. 

From  the  Prof,  of  Zoology  and  Chology^  Combridge, 

The  pablication  of  aonaal  reports  giving  short  abstracts  of  the  im- 
portant discoveries  and  improvements  made  in  the  different  branches 
of  the  useful  arts,  and  embracing  also  an  account  of  the  general  prog- 
ress of  Science,  has  proved  so  eminently  useful,  that  wherever  cir- 
cumstances have  favored  such  publications,  they  have  been  found 
equally  beneficial  to  those  engaged  in  scientific  pursuits,  and  to  the 
community  at  large.  Such  reports  have,  for  a  considerable  period,  ap- 
peared in  many  parts  of  Europe,  under  various  titles,  either  upon  spe- 
cial branches  of  science,  or  covering  its  whole  ground;  but  no  similar 
work  has,  I  believe,  hitherto  made  its  appearance  in  this  country. 
An  undertaking  like  the  Annual  of  Scientific  Discovery,  which  is  in- 
tended to  give,  from  year  to  year,  an  abstract  of  the  progress  of  Sci- 
ence and  Art,  cannot  fail  to  be  highly  acceptable  in  this  country,  while 
it  will  at  the  same  time  contribute  to  elevate  the  standard  of  American 
activity  and  research  abroad,  where  the  proceedings  of  scientific  men 
on  this  side  of  the  Atlantic  are  not  generally  so  well  known  as  they 
ought  to  be.  It  therefore  gives  me  great  pleasure  to  say,  that  in  my 
opinion  the  editors  of  the  present  work,  one  of  whom,  as  a  member  of 
the  Lawrence  Scientific  School,  at  Cambridge,  has  been  under  my 
personal  instruction,  are  fully  qualified  to  execute  the  difficult  task  of 
preparing  such  an  abstract  with  credit,  both  to  themselves  and  to  the 
country.  Having  examined  in  manuscript  a  considerable  proportion 
of  the  first  volume,  I  can  but  highly  recommend  it.  As  it  is  designed 
to  meet  a  want  extensively  felt,  I  hope  its  reception  will  be  such,  that 

the  editors  may  be  encouraged  to  continue  it  annually. 

LOUIS  AOASSIZ. 

From  the  Prof,  of  Chemistry  in  the  Lawrence  Sdentifie  School, 

I  have  examined,  somewhat  in  detail,  the  manuscript  of  the  Annual 
of  Scientific  Discovery,  and  take  great  pleasure  in  bearing  testimony  to 
the  fidelity  with  which  the  work  has  been  prepared.  The  editors,  one 
of  whom  has  prosecuted  experimental  chemistry  in  my  laboratoiy  with 
the  highest  success,  are  eminently  qualified  to  undertake  such  a  work. 

As  a  compendium  of  the  new  and  useful  truths  contributed  to  the 
stock  of  human  knowledge  during  the  past  year,  presented  in  a  form 
acceptable  to  the  general  reader,  ahd  at  the  same  time  so  systematic 
and  complete,  as  to  be  of  great  service  to  the  student  of  science,  it 
will  be  an  honor  to  our  country,  and  cannot  &il  to  be  appreciated  and 
liberally  patronized  by  a  discerning  public.  E.  N.  HORSFORD. 


IV 


ANNUAL  OF   SCIENTIFIC  DISOOTERT. 


From  the  Ffnf*  if  Cmnparado*  Amatomy,  Hturwurd  Vmvtrnty. 

I  baye  ezamined  the  soological  portion  of  the  Anoual  of  Scientific 

Diwoyery,  which  contains  a  faithfiil  account  of  the  progren  recentlj 

made  in  thit  department  of  natural  science.    It  is  a  work  of  gr^t 

valae  in  all  its  departments,  containing,  as  it  does,  a  record  of  the  ra- 

rious  discoveries  made  daring  the  past  year. 

J.  WYMAN. 

•*  Fnm  Doctor  Gould,  Bostmi* 

Having  seen  the  Prospectus  of  the  **  Annual  of  Scientific  DiscoT- 
ery,"  and  haying  also  glanced  at  a  considerable  portion  of  the  manu- 
script, I  am  confident  that  a  work  on  the  plan  proposed  will  be  of  the 
highest  yalue  to  the  community ;  and  I  am  pleased  that  it  has  been 
undertaken.  The  American  mind  is  eminently  inyentiye,  and,  of 
course,  specially  interested  in  the  progress  of  discoyery.  This  work 
will  bring  within  a  convenient  compass  the  yery  information  wanted. 
My  acquaintance  with  the  editors  and  the  facilities  they  enjoy  gives 
assurance  that  the  work  will  be  well  digested,  and  will  become  increas- 
ingly interesting  and  valuable  from  year  to  year. 

AUGUSTUS  A.  GOULD. 


From  LunU,  Jlfottry,  U.  8,  JVory. 

Jifational  Observatory,  ffashingUm, 
Centlemen,— 

Such  a  work  as  yon  propose  to  publish  and  make  the  *'  Annual  of 
Seientifio  Discovery,**  is  a  desideratum.  It  will  be  useful  and  valu- 
able to  all  classes,  and  I  shall  be  glad  to  see  it  make  its  appearance. 

Respectffally  yours, 

M.  F.  MAURY. 


7%e  work  will  Kereefttr  ht  puNiMked  annuaUy  on  ths  first  of 
March,  and  wUl  form  a  handsome  duodecimo  volume^  of  about  960 
pages^  with  an  engraved  likiness  of  some  distinguished  man  ofsdenee. 
Price,  ^  1.00,  papor^  or  in  substantial  doth  Bindings  ^  IJSS. 

On  the  receipt  qf  ^1,00  the  publishers  will  forward  a  copy  in  paper 
covers,  by  moiZ,  post  paid. 

GOULD,  KENDALL,  &  LINCOLN,  PMishers^ 

59  Washingtoit  Street,  Bostoji. 
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GOULD,  KENDALL  &  LINCOLN, 

PUBLISHERS  AND   BOOKSELLERS, 

59  WASHHrOTON  STREET,  BOSTOH. 


CYCLOP^DLi  OF  ENGLISH  LITERATURE : 

A  selection  of  the  choicest  prodactious  of  English  authors,  from  the  earliest  to  the  present 
time ;  connected  by  a  Critical  and  Biographical  History.  Edited  by  Robert  Cham- 
bers, assisted  by  Robert  Carruthers,  and  other  eminent  gentlemen.  In  2  vols., 
with  upwards  nf  three  hundred  elegant  illustrations.    $5,00,  cloth. 

U^  A  grecU  variety  of  extra  (dmUngi  at  prcportunuUe  pricei. 

%*The  pabltshers  would  state,  that,  besides  the  nameroos  pictorial  tllostrations  In  the  Enirllah  edt- 
tton,  thej  have  greatly  enriched  the  work  by  the  addition  of  fine  steel  and  mezzotint  engravings  of 
the  heads  of  Shakspeare,  Addison,  Bvron ;  a  fall  length  portrait  of  Dr.  Johnson,  and  a  beautiful 
scenic  representation  of  Oliver  Goldsmith  and  Dr.  Johnson.    These  Important  and  elegant  additions, 
together  with  superior  paper  and  binding,  must  give  the  Aubbioas  edition  a  decided  preference  over 
the  English. 

"We  hall  with  peculiar  pleasure  the  appearance  of  this  work,  and  more  especlallr  its  republication 
in  this  country  at  a  price  which  places  It  within  the  reach  of  a  great  number  of  readers.  We  have 
b«en  Inundated  by  a  stream  of  cheap  reprints,  tending  to  corrupt  the  morals  and  vitiate  the  taste  of 
our  community,  and  we  are  pleased  that  the  publishers  nave  still  sulhcient  faith  In  the  purity  of  both, 
to  Induce  them  to  Incur  the  large  outlay  which  the  production  of  the  work  before  us  must  have 
occasioned,  and  for  which  they  can  expect  to  be  remunerated  only  by  a  very  extensive  sale.'* 

"  The  selections  given  by  Mr.  GhamDers,  from  the  works  of  the  early  English  writers,  are  copious 
and  Judiciously  made.  ••«*••  Wo  shall  conclude  as  we  commenced,  with  exprosslng  a  hope  that 
the  publicatiun  which  has  called  forth  our  remarks  will  exert  an  Influence  In  directing  the  attention 
of  the  public  to  the  literature  of  oar  toretAthen.— North  American  Revim, 

CHAMBERS'S  MISCELLANY 

Of  Useful  and  Entertaining  Knowledge,  with  elegant  illustrative  engravings.  Edited  by 
Wm.  Chambers.    In  10  vols.,  elegant  cloth  gilt,  or  20  vols,  plain  cloth.    $10. 

%*The  design  of  the  Miscxllakt  Is  to  supply  the  Increasing  demand  for  nsefhi.  Instructive,  and 
entertaining  reading,  and  to  bring  Ul  the  aids  of  literature  to  bear  on  the  euUivation  of  the  feelings  tmd 
undcritandtng  (/  the  people  — to  impress  correct  views  on  Important  moral  and  social  questions — 
suppress  every  species  of  strifo  and  savagery— cheer  the  lagging  and  desponding  by  the  relation  of 
tales  drawn  from  the  Imagination  of  popular  writers— rouse  the  (kncy  by  description  of  interesting 
foreign  scenes— give  a  zest  to  every-day  occupations  by  ballad  and  lyrical  poetry  —  In  short,  to  furnish 
an  unobtrusive  friend  and  guide,  a  lively  fireside  companion,  as  far  as  that  object  can  be  attained 
through  the  instrumentality  of  books. 

e^An  admirable  teorJt,  and  hat  been  highly  commended  for  JSabbath  and  dof-iehool  l^rariet. 

CHAMBERS'S  LIBRARY  FOR  YOUNG  PEOPLE  : 

A  series  of  small  books,  elegantly  illuminated.  Edited  by  William  Chambers. 
Each  volume  forms  a  complete  work,  embellished  with  a  fiue  steel  engraving,  and  is 
sold  separately.    37^0.  each.    Volumes  now  ready : 


ORLANDINO,      JACOPO, 
]  LITTLE   ROBINSON, 

UMCLE  SAM'S  MONEY   BOX, 


TRUTH   AND  TRUST, 
ALFRED   IN  INDIA, 
MORAL  COURAGE, 


CLEVER  BOYS. 


THE  FRENCH  REVOLUTIONS, 

From  1789  to  1848.    By  T.  W.  Redhead.    8  volumes.    75o.  each. 

**  The  author  appears  to  have  prepared  himself  for  his  task  hy  a  carefUl  examination  of  the  best 
authorities— the  writings  of  the  actors  in  tliose  various  scones ;  and  ho  has  given  the  results  of  his 
examination  In  a  style  attractive  for  simplicity-,  directness  and  parity.  It  Is  the  most  comproheuslve 
and  valuable  work  on  the  subject  that  the  general  reader  can  Ond/^-^American  Traeeller, 

MODERN  FRENCH  LITERATURE: 

By  L.  Raymond  Dk  Ve rigour,  formerly  lecturer  in  the  Ro^al  Athenffium  of  Paris, 
member  of  the  Institute  of  France,  &c.  American  edition,  revised,  with  notes,  by  Wm. 
S.  Ghasb.    With  a  portrait  of  Lamaktihb.    S1.25. 

*"rhl8  is  the  only  complete  treatise  of  the  kind  on  thlssabject,  either  In  French  or  JBnglish,  and 
has  received  the  highest  commendation.  Mr.  Ch-iso  1^  well  qualirtcd  to  intruJuce  the  work  to  the 
public.    The  work  cannot  fail  to  be  both  useful  and  popular.  **—iVfl0-K>rifc  Evening  Po$t, 


^^■W^*<*  *■  ^  ^  *  *  *  *  *  "i*  »*|**»*|*  »  *|»  *|*,»,*,*|*|»*».*y-^*.f«y*^.*y^.«y«.**.f***  ».^^^m^m^^^^^^»  ^»  *  ■  >^»iA»»..».*,^*^^p.>,^,.>^»^..y»^-,^i^.^.^i^..^.^.^^^^j.^_^.^j^^^^j^^^^^^    < 
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GOULD,  KBKDALL  AKD  LIHCOLN's  PUBLICATIONS. 


THE  ELEMENTS  OF  MORAL  SCIENCE : 

By  Fbaxou  WATiJun>,  D.  D.,  President  of  Brown  Univenitj,  tad  Profeteor  of  Moral 
Philoeophj.    Thirtieth  ThouMnd.    ISmo.    $1.85. 


read  by  me  ettenttrcly  and  tboroagblT,  and  I  thtaik  rtrj  Ughlr  of  it. 

entlDtable  of  men,  and  I  do  not  uiow  of  any  etbical  treatlae.  In  wMeh 


"The  work  haa 
mntlior  hlmaelf  Is  ona  of  the  moat  i.w»»...«  v.  ».««, .»«. . «»  ««.  .^^^  «. ».,  «m.^«  •.•^^h^,  u 
our  datlea  to  Ood  and  to  our  fellow>men  are  laid  down  wltli  more  preclahm,  ffi"rifrttT,  cl< 
•nergy,  and  tmth.**— Bm.  Jmmu  Ktni,  laU  CkmetUor^  Jfm-rork, 

**  We  hSTa  been  greatly  pleased  with  the  method  which  PxeaUent  Wayland  haa  adopted  :  be  b*'""- 
back  to  the  simplest  and  most  fundamental  principles ;  and.  In  the  ststement  of  his  Tlews,  be  onHea 
penplcolty  wl%  conciseness  and  precision.  In  all  the  aathor'slcadtaif  ftmdanMntsipmiclplcawo 
f  ntlrelj  ooncar.*^— iM6Mc«l  JStpoHtoty. 

MORAL  SCIENCE,  ABRIDGED, 

By  the  Author,  tnd  ftdspted  to  the  use  of  Schoolt  and  AcAdemles.    Twentj-flfth 
Tnonsand.    18mo.    60o. 

"  Dr.  Wajlaad  haa  published  an  abridgment  of  his  woik,  for  the  nse  of  schools.  Of  this  step  wo 
ean  hardly  speak  too  highly.  It  to  more  than  time  that  the  etudy  of  moral  philosophy  shonld  be  tntr»- 
dttced  Into  Bil  our  Institutions  of  edncation.  We  are  h^py  to  ace  the  way  so  aospicioaflly  opened  for 
auch  an  IntrodncUon.  It  has  been  not  merely  abridged,  bat  also  rt^friiUm.  We  cannot  bat  regard 
the  Ubor  as  weU  bestowed.  **>-iirofftJk  Jmeheam  iScviMs.*^ 

**  We  speak  that  we  do  know,  when  we  express  oar  high  estimate  of  Dr.  Wayland'a  abmtT  tan  teaching 
Moral  Philoaophy,  whether  orally  or  by  the  book.  HaTlng  listened  to  hto  bstrnctions,  la  this  inter* 
estlng  department,  we  can  attest  how  lofty  are  the  principles,  how  exact  and  serere  the  argnmcnta- 
tlon,  now  approprCate  and  strong  the  Ulostrations  which  characterise  his  system  and  enforce  it  on  tba 
mlnd.**-f«c  CArMtea  PllfasM. 


Sixteenth  Thonaud.    ; 

■■ 


ELEMENTS  OF  POLITICAL  ECONOMY. 

By  Frakois  WATUkXD,  D.  D.,  President  of  Brown  Uniyenlty. 
12mo.  Cloth.    S1.25. 

**  Hto  object  has  been  to  write  a  book,  which  any  one  who  chooaes  may  nnderstsnd.  He 
therefore,  labored  to  express  the  general  principles  in  the  plainest  manner  poeslble,  and  to  Ulastrate 
them  by  cases  with  which  erery  person  to  fkmlUar.  It  has  been  to  the  aathor  a  aoaree  of  regret,  that 
the  coarM  of  dlacosslon  in  the  fallowing  pages,  has,  nnaroldably,  led  him  oTcr  ground  wblcb  has 
frequently  been  the  arena  of  political  controversy.  In  all  such  cases,  he  has  endeavored  to  state 
what  seemed  to  him  to  be  truth,  without  fear,  fhvor,  or  affection.  He  to  conecious  to  hlmaelf  of  no 
bias  towards  any  party  whatever,  and  he  thinks  that  he  who  will  read  the  whole  work,  wtU  be  con- 
ylaced  that  he  has  been  inflnenoed  by  none.**-^£xtraet  ftom  tki  Prifuct. 

POLITICAL  ECONOMY,  ABRIDGED, 

By  the  Author,  and  adapted  to  the  nse  of  Schools  and  Academies.    Seyenth  Thousand. 

Irano.    600. 

"An  abrMgment  of  thto  dear,  common  sense  work,  designed  for  the  nse  of  seademles,  to  jnst 
nabltoh  ed.  we  njolce  to  see  such  treatises  spreading  smong  the  people ;  and  we  nxYe  all  who  woold 
be  inteillgentfkeemen,  to  read  them.**— iTas-rorit  Tirmueiipl. 


"We  can  say.  with  saftty,  that  the  topics  ars  well  selected  and  arranged ;  that  the  aatbor*s  ..— ., 
Isagaarsntee  for  mors  usa  usual  excellence.   We  wish  It  an  extensive  circulation."— if.  JlObs. 

THOUGHTS  ON  THE  PRESENT  COLLEGIATE  SYSTEM 

In  the  United  States.   By  Framoib  Watulxb,  D.  D.  60c 

"  These  Thoai(hts  oone  from  a  source  entitled  to  a  very  respectful  attention ;  and  as  the  aaCbor 

Ces  over  the  whole  ground  of  collegiate  education,  crlticiring  freely  all  the  arrangementa  In  every 
partment  and  In  all  their  bearlnn,  the  book  to  very  fall  of  matter.   We  hope  It  will  prove  the 
beginning  of  a  thoronili  disonsslon." 

WAYLAND'S  UNIVERSITT  SERMONS ; 

Deliyered  in  the  Chapel  of  Brown  Uniyenity,  on  man j  of  the  moral  and  religioiia  topics 
of  the  day.    By  Fbaxou  Watulnd,  D.  D.  12mo.  oloth.    #1.25. 

CLASSICAL  STUDIES. 

Essays  on  Ancient  Literature  and  Ait.    With  the  Biography  and  Correspondence  of 
eminent  Philologists.    By  BAiWAa  Ssab8,B.  B.  Edwardb,  and  C.  C.  Fsltos.  $1.25. 

'*  The  objeot  of  the  aeeompllshed  gentlemen  who  hsve  engaged  In  Its  preparatloB,  has  been,  to 
Awler  and  extend  among  educated  men,ln  thto  conntry,the  already  powing  Interest  in  claaslcal  stadka. 
The  design  to  s  noble  end  generous  one.  and  has  been  executed  with  a  taste  and  good  aeitse.  to  do 
honor  b  oth  to  the  writers  end  the  put  Itshers.  The  book  to  one  which  deserves  s  place  In  the  librair 
Of  every  educated  man.  To  those  now  engaged  In  classical  study  It  cannot  fSil  to  be  highly  naefbl, 
while  to  the  more  advanced  scholar  It  woum  opon  new  sources  of  mterest  and  delight  In  toe  uafbrgot- 
ten  pursuits  of  hto  earitor  days.*'— /Vovidmce  JommaL 

LIFE  OF  GODFREY  WILLIAM  VON  LEIBNITZ, 

On  the  basis  of  the  Qerman  Work  of  Dr.  G.  £.  Gnhraner.    By  Jomr  M.  Kaokis.    TSc 

LIFE  OP  ROGER  WILLIAMS, 

The  founder  of  the  State  of  Bhode  Island.    By  Wiluam  GAmtKLL,  Profeesor  of 
Rhetorio  in  Brown  Uniyenity.    With  a  likeness.    76c. 


OOULD,  KKNDIXL  AHD  LDTOOLM'S    PITBLIOATIOMS. 


8  ) 


THE  PRINCIPLES  OP  ZOOLOGY ; 

Toachinc  the  Stniotare,  Derelopment,  Distribution,  and  Natural  Arransement  of  the 
Races  of  Animals,  living  and  extinct ;  with  namerous  illastrations ;  for  the  use  of 
Schools  and  Colleges.  Part  I.— OoMPAJLiTXYB  Pbt8I0IX>ot.  By  Louis  AoAsaiz  and 
AuouBTua  A.  Gould.    $1.00. 


»t 


No  woik  of  the  same  dlmenaloM  has  erer  appeared  In  the  Enf^Uih  lannace,  oontalnlngso  mnoh 
newandTaloableinflvrmaUon  on  the  aubjoct  of  which  it  treat*.  *^—iV^.7amM  MM,  Atbanif. 


**0n  almoat  erery  tabject  we  hare  leores  of  new  booka  without  new  prinolples,  bat  not  ao  with  the 
work  before  oa :  indeed  aereral  of  the  highly  Intereatlng  lopiea  preaented  and  iUoatrated  hare  no 
treatiM  in  the  EnglUih  laagaage.  It  conUini  a  large  amoont  of  raluable  informatton,  and  will  be 
Btndied  with  profit  and  intereat  by  those  who  hare  made  respectable  attainmenta  in  Natural  Hiatonr, 
aa  well  aa  by  thoae  Juat  commencing  thia  aclence.  Thia  rolume  la  finely  executed,  and  ihould  find  a 
place  in  ererr  library.  Aa  a  text  booli  for  achoola  and  coUegea  It  is  (hr  sapertor  to  any  work  before  the 
paMle.**-M(ia- rori  DUtriei  School  /ommml. 

PALEY'S  NATURAL  THEOLOGY : 

niostrated  bj  forty  plate^  and  Selections  from  the  notes  of  Dr.  Paxton,  with  additional 
Notes,  original  and  selected,  for  this  edition;  with  a  vocabulary  of  Soientiflo  Terms. 
Edited  by  Johh  Wars,  M.  D.    l2mo.  sheep.    $1.26. 

**The  edition  before  oa  la  lupertor  to  any  we  hare  leea,  and,  we  bcliere,  sapeilor  to  any  that  has  yet 
beenpabUahed.**-i8p«rtf  eriAa /"il^-iflM. 

THE  CICERONIAN: 

Or  the  Prussian  Method  of  Teaching  the  Latin  Language.    Adapted  to  the  use  of 

American  Schools.    By  B.  Scars,  Secr'y  Massachusetts  Board  of  Education.    60o. 

/Veai  tk«  Prof0uor§  qf  Harvard  (MtertUp, 

"  If  the  book  requited  any  other  recommendation  beaides  that  of  being  the  worli  of  ao  thoroogh 
and  experienced  a  scholar  aa  Dr.  Sean,  it  would  be  thia :  that  the  ayatem  Uluatrated  in  it  ia  not  a  mere 
theory,  but  haa  been  practically  teated  by  many  able  hsstruotori  In  Oezmany.  We  wkh  that  the  tame 
trial  may  be  made  here.**  CHAaLis  Baoa, 

G.  0.  FaLTOM. 

MEMORLA.  TECHNIOA : 

Or  the  Art  of  Abbreyiating  those  Studies  which  give  the  greatest  labor  to  the  Memory. 
By  L.  D.  JoHHSOR.    Third  Edition.    60o. 

**  We  feel  no  hesitation  in  recommending  this  work  to  the  deliberate  attention  of  teachers,  and  the 
gnardlana  of  youth.  We  learn  that  it  u  reeeired  into  sereral  achoola  in  Boaton,  and  oaed  aa  an 
aoxllUiy  help  to  the  atudleanow  punned  by  the  puplla.**— ito<to»  Coeriar. 

**  The  *  Memoria  Technica  *  la  now  studied  in  some  of  our  best  achoola ;  and  the  system  taaght  la 
It  appean  to  be  much  appreTed  by  thoae  who  hare  made  trial  of  It.**— JWeing  TrmuUer, 

THE  YOUNG  LADIES'  CLASS  BOOK : 

A  Selection  of  Lessons  for  Beading,  in  Prose  and  Yene.  By  £.  Baslbt,  A.  M. 
12mo.  sheep.    88}o. 

**  The  reading  booka  prepared  for  academic  ose  are  often  unsuitable  for  fomales.  We  are  |dad, 
therefore,  to  perceive  that  an  attempt  has  been  made  to  aupply  the  deficiency  t  and  we  bellcTe  that 
the  taak  liaa  been  fUthf ully  and  successAiUy  accompUshed.  The  aelectiona  are  Judicloua  and  chaate ; 
and  sofitf  aa  they  have  any  moral  bearing,  appear  to  be  unexceptionable.**— ^deeaMon  Rtportor, 

ROMAN  ANTIQUITIES  AND  ANCIENT  MYTHOLOGY : 

By  C.  K.DILUAWAT,  A.  M.    With  Engravings.   Eighth  Edition,  improved.  l2zno.  07o. 
E.  BaOeft  Priitelpai  ^  th$  Tamtg  Ladif*  Ogk  Bohooi,  Bottom, 


"  Rartng  used  *  Dlllaway*s  Roman  Antiquities  and  Ancient  Mythology  *  In  my  school  for  aoTeral 
yean.  I  commend  It  to  teachen  with  great  confidence,  aa  a  raluable  teat-book  on  thoae  bitereatlnf 
brancnea  of  education.**  S.  Baubt. 

BLAKE'S  FIRST  BOOK  IN  A3TR0N0MY : 

Designed  for  the  use  of  Common  SchooU.    By  J.  L.  Blakx,  D.  D.    Dlnstiatad  by 
Steel  Plate  Engravings.    50c. 

From  S.  BbuMlfp,  Pr^tuor  9f  MatkemaUet  la  Marfkmd  OdoortUif. 

**  I  am  much  Indebted  to  you  for  a  copy  of  the  Flrat  Book  In  Astronomy.  It  Is  a  woffe  of  utility 
and  merit,  fkr  auperior  to  any  other  which  I  hare  aeen.    The  author  haa  aeleeted  hia  topka  with 

Eat  Judgment,  ^  arranged  them  in  admirable  order, — exhibited  them  in  a  atyle  and  manner  at  once 
tefnl  and  philoaophloa.  Nothing  seems  wanting, — nothing  rsdundanL  It  Is  truly  a  Tory  beautl- 
nil  and  attractlTe  book,  calculated  to  afford  both  pleaaure  and  profit  to  all  who  may  ea|ey  the  advan- 
tage of  perusing  It*' 

BLAKE'S  NATURAL  PHILOSOPHY : 

.  Being  Conversations  on  Philosophy,  with  additional  EzplanatoiT  Notes,  Questions  for 
Examination,  and  a  Dictionary  or  Philosophical  Terms.  Wlu  twenty-eight  Steel 
Engravings.    By  J.  L.  Blakb,  D.  D.    l2mo.  sheep.    67o. 


From  Rfio.  /.  Admu,  Prooldmt  of  Ch^rUttom  CbOiyv,  B.  C. 

**  I  have  been  highly  gratlfled  with  the  perusal  of  your  edition  of  Gonversatloaa  on  ITatnrel  Ptalloae. 
phy.  The  Questions,  Notes,  and  Explanatlona  of  terms,  are  valuable  addltiona  to  the  work,  and 
make  this  edition  superior  to  any  other  with  which  I  am  acquainted.  I  shall  racommend  It  wherever 
I  have  aa  opportoaliy.** 


OOTTLV,  KEKDALL   ARD   LINCOLN'S    PCTLICATIONS. 


WOBXB  OF  THE  BEV.  70Eir  HABBU,  AD. 
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THE  GREAT  COMMISSION: 

Or,  the  Christian  Church  constituted  and  charged  to  oonvej  the  Goepel  to  the  World. 
A  Prize  Essay.    With  an  Introductory  Essay,  by  W.  B.  Williams,  D.  D.    $1.00. 

**  Of  the  •cveral  prodactloDS  of  Dr.  Harrlfl,  — all  of  them  of  great  Talae,— that  now  before  oa  Is 
destined,  probably,  to  exert  the  most  powerful  Influence  in  forming  the  religious  and  mlivionarr 
character  of  the  coming  venerations.  But  the  vast  fund  of  argument  and  Instruction  comprised  In 
these  jpsges  will  excite  the  admiration  and  inspire  the  gratitude  c  f  thousands  in  our  own  land  as  well 
as  in  Europe.  Every  cleno'man  and  plons  and  reflecting  layman  ought  to  posaeas  tha  volume,  au4 
m^e  It  familiar  by  repeated  perusal.**— ih>s(oa  Recorder, 

THE  PRE-AD AMITE  EARTH: 

Contributiona  to  Theological  Science.    85c. 

"  This  Tolnme  Is  the  first  of  a  series,  each  being  complete  in  Itself.  By  special  arrajigemeat  with 
the' Author  (who  will  participate  in  the  profits  of  this  edition,)  the  American  publishers  will  be  supplied 
with  the  early  sheets  of  the  future  volumes,  and  issue  it  stmultaoeously  with  the  London  Edition. 

MAN: 

His  constitution  and  primitiTe  condition ;  being  the  aecomd  vobatu  of  contributions  to 
Theological  Science.    With  a  finely  engraved  portrait  of  the  author. 

**  His  eoplons  and  beautiful  illustrations  of  the  successive  laws  of  the  Divine  Hanifestatlon,  hare 
yielded  us  inexpressible  delight  "—Xoticfon  Ecleette  Review. 

THE  GREAT  TEACHER: 

Or,  Characteristics  of  our  Lord*B  Ministry.    With  an  introductory  Essay,  by  Hxmait 
HuMPBRET,  D.  D.    Tenth  Thousand.    85o. 

**  The  book  itself  must  have  cost  much  meditation,  much  communion  on  the  bosom  of  Jesus,  and 
much  prayer.  Its  style  Is,  like  the  country  which  gave  It  birth,  beautlftil,  varied,  finished  and  every- 
where delightful.  But  the  style  of  this  work  is  its  smallest  excellence.  It  will  be  read :  U  onshk 
to  be  read.   It  will  find  Its  way  to  many  parlors,  and  add  to  the  comibrts  of  many  a  happy  flreskle.^* 

MISCELLANIES : 

Consisting  principally  of  Seimons  and  Essays.     With  an  Introductory  Essay,  and 
Notes,  by  J.  Bklohxb,  D.  D.    75o. 

**  Some  of  these  essays  are  among  the  finest  In  the  language ;  and  the  warmth  and  enenrv  of  religious 
fueling  manifested  In  several  of  them,  will  render  them  peculiarly  the  treasure  of  the  closet  and  the 
Christian  fireside.**— Aw^or  Gaxette. 

MAMMON,  45c.  ACTIVE  CHRISTIAN,  81o.  ZEBULON,25c. 


THE  CHURCH  IN  EARNEST : 

By  JoHir  Angell  Jamks.    Third  edition.    50c. 

**  A  very  seasonable  publication.  The  church  universal  needs  a  re-awakenIng  to  lis  high  vocation, 
and  this  is  a  book  to  effect,  so  far  as  human  intellect  cun,  the  much  desired  resuscitation. *'^^<ie-K>r« 
Commereial  AdtertUer. 

av  Thit  i$  pre-eminently  a  Soot  /or  the  timeSt  mtmp  pattori  are  engaged  tn  etrcaloMig  the  fnrM 
among  their  people. 

THE  PERSON  AND  WORK  OF  CHRIST : 

The  Doctrine  of  the  Person  and  Work  of  Christ  By  Dr.  Sartorius.  Translated  from 
the  fifth  German  edition,  by  Key.  0.  S.  Steabks.    42o. 

**A  work  of  much  abill^,  and  presenting  the  argument  In  a  style  that  will  be  new  to  most  of 
American  readers :  it  will  deservedly  attract  attentfoa.**— iVVw-KorA  Qbierter. 

**  The  earnestness,  beauty  and  vivacity  of  its  style,  possesses  the  qualities  which  ahoold reoommrad 
It  to  the  favor  of  the  Christian  public.**— ificAt^on  Christian  Herald. 

THE  APOSTOLICAL  AND  PRIMITIVE  CHURCH: 

Popular  in  its  govemnient  and  simple  in  its  worship.  B^  Ltmax  Colkm ajt.  With 
ana  Introductory  Essay,  by  Augustus  Nbasder,  or  Berlm.    Second  edition.    $l.2ft. 

/y>om  Samuel  Miller^  D.  X).,  Princeton  Theological  Seminart* 

"  Oentlemen,—  I  am  truly  gratlfled  to  find  that  the  Rev.  Mr.  Colkmaii's  work  on  the  ^Apostolical 
and  Primitive  Church,*  is  so  soon  to  reach  a  second  edition.  It  is,  In  my  JuJgment,  executed  with 
learning,  skill,  and  fldelitv ;  and  It  will  give  me  great  pleasure  to  learn  that  it  is  in  the  hands  of  evenr 
minister,  and  every  candidate  for  the  ministry  ui  our  laud,  and  Indeed  of  overy  one  who  Is  disposed, 
and  who  wlshea  for  enlightened  and  safe  guidance,  on  the  great  subject  of  which  it  treats.** 

PROVERBS  FOR  THE  PEOPLE  : 

A  series  of  Discussions  on  the  book  of  Proverbs,  in  which  are  graphically  delineated 
the  great  doctrines  and  duties  which  relate  to  man's  temporal  and  eternal  weal.  By 
Bey.  £.  L.  Maooon,  Cincinnati.    12mo.    90c. 


•<► 


CRUDEN'S  CONDENSED  CONCORDANCE: 

A  Complete  Concordance  to  the  Holy  Scriptures.  By  A.  Crudbn.  A  new  and  con- 
densed edition,  with  an  Introduction.  By  Bev.  David  Kino,  LL.D.  Fifth  Thousand. 
Boards,  $1 25;  Sheep,  $1.50. 

**  ThJsTSlaable  edlUon  li  printed  finom  EngUab  platos,  and  Is  a  fkill  sad  Mr  oopy  of  sll  that  is  raln- 
sbto  In  Cmden  as  a  Concordsnce.  The  principal  Tsrlatlon  from  the  laivsr  book  consists  In  the  excla- 
sion  of  the  Bible  Dlctlonaiy,  which  has  long  been  an  Inoambrance,  and  the  aocarsQ^  andralae  of 
which  have  been  depreciated  by  works  of  later  date,  containing  recent  dIseoTeries,  (isots,  snd  opinions, 
nnknown  to  Craden.  The  condensation  of  the  qaotations  of  Boriptare,  ammged  nnder  their  most 
obTloos  lieads,  while  it  diminishes  the  balk  of  the  wozk,  greatly  fhcUitates  the  Undlng  of  any  reqolred 


iOkri$ikm  JUwim. 


CHRISTIANITY  DEMONSTRATED, 

In  four  distinct  and  independent  series  of  proofs :  with  an  explanation  of  the  Types 
and  Prophecies  concerning  the  Messiah.    By  Rev.  H.  Nawookb.    ISmo.    76o. 

THE  CHURCH  MEMBER'S  MANUAL 

Of  Ecclesiastical  Principles,  Doctrines,  and  Discipline ;  presenting  a  Systematic  View 
of  the  Structure,  Polity,  Doctrines,  and  Practices  of  Christian  Churches,  as  tausht  in 
the  Scriptures.  By  VruAAAM  Cbowsll.  With  an  Introductory  Essay,  hy  unbt 
J.  BiPUET,  D.  D.    90c 

**  This  Tery  complete  Manaal  of  Charch  Polity  Is  all  that  coold  be  desired  la  thlsdepsrtment— 
Xrefy  important  point  within  a  wide  range,  Is  brought  forward,  and  CTery  point  tpached  is  settled.  ** 

THE  CHURCH  MEMBER'S  HAND  BOOK : 

A  plain  Guide  to  the  Doctrines  and  Practice'  of  Baptist  Churches,  by  Rer.  Wiixiam 
Cbowbll,  author  of  The  Church  Member's  ManuaL    ISmo.,  cloth,  in  jmiis. 

THE  CHURCH  MEMBER'S  GUIDE : 

By  Bev.  J.  A.  James.  Edited  by  Ber.  J.  0.  Choulbi.  Kew  edition.  With  an 
Introductory  Essay,  by  Bev.  H.  Wimblow.    88c. 

THE  FOUR  GOSPELS,  WITH  NOTES, 

Chiefly  Explanatory ;  intended  principally  for  Sabbath  School  Teacheie  and  Bible 
Classes,  and  as  an  aid  to  Family  Instruction.  By  H.  J.  Biplbt,  Newton  Theological 
Institution.    Seyenth  Edition.    $1.26. 

This  wozfc  should  be  In  the  hsnds  of  CTeiy  stadent  of  the  Bible,  aspeclaUy  srery  8aM>aih  Seliool 
and  Bible  Class  teacher.   It  Is  prepared  with  special  referenoe  to  this  class  of  parsons,  and  contains  a 
of  Just  the  kind  of  information  wanted. 


THE  ACTS  OF  THE  APOSTLES,  WITH  NOTES, 

Chiefly  Explanatory.    Designed  for  Teachers  in  Sabbath  Schools  and  Bible  Classes, 
and  as  an  aid  to  Family  Instruction.    By  H.  J.  BmsT.    76o. 

THE  EXTENT  OF  THE  ATONEMENT, 

In  its  relation  to  God  and  the  Univene.    By  T.  W.  Jbmkth.  D.  D.    ]2ino.,  doth.  8So. 

**  We  have  examined  this  woriL  with  profooad  Interest,  and  become  deeply  Impressed  with  Its  Tslue. 
Its  style  Is  lucid,  lU  analysis  perftct,  Its  spirit  and  tendencies  eminently  eyangellcal.  We  have  nowhere 
else  seen  the  atonement  so  clearly  deflned,  or  vindicated  on  grounds  so  appreclsble.  **-^.  TLBee^rder, 

THE  UNION  OF  THE  HOLY  SPIRIT  AND  THE  CHURCH, 

In  the  Conversion  of  the  World.    By  T.  W.  Jbnkts,  D.  D.    lamo.,  doth.    86c. 

"  Ftaie  talent,  sound  leamlnff,  snd  scriptural  piety  perrade  ereiy  pafe.  It  Is  impossible  that  it  can 
be  read  without  producing  great eflbcta.  Mr.  Jenliyn  desenres  the  thanks  of  the  whole  body  of  Chris- 
tians for  a  book  which  wUl  grsatly  beneilt  the  world  and  the  church.  **— Xoatfoa  AVaapvJM. 

ANTIOCH : 

Or,  Increase  of  Moral  Power  in  the  Church  of  Christ  By  Bot.  P.  Cbuboh,  D.  D. 
With  an  Introductory  Essay,  by  B.  Stow,  D.  D.    18mo.,  doth.    SOc 

"  It  is  a  book  of  dose  sad  oonsecutlTe  thoufht,  aad  treats  of  snbjseti  which  sre  of  the  deepest 
taterest,  at  the  present  time,  to  the  churches  of  this  country.  The  author  Is  fliTorabiy  known  to  the 
rsUgloas  public,  as  an orlglaai  thinker,  aad  a  forcible  writer.**— CAHslioa  R^fhctor. 

THE  CHRISTIAN  REVIEW : 

A  Quarterly  Publication.  Edited  by  J.  D.  Khowlbs,  B.  Sbibs  and  S.  F.  Smith. 
A  limited  number  of  complete  sets,  from  1886  to  1848  indusiTe,  being  the  first  eight 
Tolnmes,  can  be  supplied  at  910.00  per  set,  in  neat  Cloth  backs. 
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6  GOULD,  KENDALL   AND  LINCOLN'S    PUBLICATIONS. 

THE  PSALMIST : 

A  New  Collection  of  Hvmns,  for  the  use  of  the  Baptist  Chnrches.    By  Baron  Stow 
and  S.  F.  Smith.    AMisted  bj  W.  R.  Williams,  George  B.  Ide,  R.  W.  Griswold.  S.  P. 
Hill,  J.  B.  Taylor,  J.  L.  Da^,  W.  T.  Brantly,  R.  B.  C.  Howell.  Samuel  W.  Lynd,  and 
John  M.  Peck.     Pulpit  edition,  12mo.,  sheep.    $1.26.    Pew  ea.,  18mo.    75c.    Pocket    , 
ed.,  32mo.,  56io.     All  the  different  sizes  supplied  in  extra  styles  of  binding  at  corres-   \ 
ponding  prices. 


\ 


THE  PSALMIST,  WITH  A  SUPPLEMENT,  | 

BjT  Richard  Fuller,  of  Baltimore,  and  J.  B.  Jetbr,  of  Richmond.     (Style  and   \ 
prices  same  as  above.)  ' 

THE  SOCIAL  PSALMIST. 

A  New  Selection  of  Hymns  for  Conference  Meetings  and  Family  Wonhip.    by  Barok 
bTow  and  S.  F.  Smith. 

This  selection  bas  been  In  preparation  nearly  flve  yean.    It  bas  been  tbe  aim  of  tbe  edlton  to  sapplj 
a  work  of  elerated  poetlo  and  musical  merit,  embrselng,  wltb  many  new  bymne,  all  thoee  wblch    . 
bave  been  long  flimlllar  in  tbe  Conference  meeting*  and  ballowed  by  eariy  amociation  of  borne  and    l 
social  prayer.   Tbe  work  oontalna  tbroe  bundred  and  fifty  bymni,  on  good,  clear  type,  and  is  sold 
cbeap.    Price,  SSc    18.00  per  dosen.  v 

COMPANION  FOR  THE  PSALMIST :  | 

Containing  Original  Music.    Arranged  for  Hymns  in  *  The  Psalmist,*  of  peculiar  char-   | 
acter  and  metre.    By  N.  D.  Gould.    12^0.  [ 

WINCHELL'S  WATTS  — WATTS  AND  RIPPON. 
THE  MISSIONARY  ENTERPRISE : 

A  Collection  of  Disconnes  on  Cliristian  Missions,   by  American  Authors.    Edited  by 
Barom  Stow,  D.  D.    12mo.    86c. 

"Tbls  work  contains  flftf^on  sermons  on  MlsslonM,  by  ReT.Dn.Warland.OrURn,  Anderson, Williams, 
Beecber,  MUlor,  Fuller,  Beman,  Stone,  Ma«on,  Kirk,  Scow,  and  lae.  It  Is  a  rieb  treasure,  wblcb 
ought  to  be  In  tbe  possession  of  every  American  CbrisUan.** 

THE  KAREN  APOSTLE : 

Or,  Memoir  of  Ko  Thah-Byu,  the  first  Karen  convert,  with  notices  concerning  his 
nation.    By  the  Key.  F.  Mason.    Edited  by  Prof.  H.  J.  Riplbt.  Fifth  Thousand.  25c 

MEMOIR  OF  ANN  H.  JUDSON, 

Late  Missionary  to  Barmah.     By  Rev.  James  D.  Kmowi<B8.    16mo.    68c. 

"  Tbis  Is  one  of  tbe  most  Interesting  pieces  of  female  blograpby  wblcb  bas  ever  come  onder  oar  > 
notice.  No  quotation,  wblcb  oar  Umlta  allow,  would  do  Jostlce  to  tbe  ikcts,  and  we  most,  therefore,  > 
refer  oar  readers  to  tbe  TOlume  Itself.    It  ougbt  to  be  Immediately  added  to  every  family  library."—    ( 


MEMOIR  OF  GEORGE  D.  BOARDMAN, 

Late  Missionary  to  Bnrmah,  containing  much  intelligence  relatiTe  to  the  Barman 
Mission.    By  Rev.  Alonzo  Kiko.    12mo.    75c. 

"  One  of  tbe  brisbtest  luminaries  of  Bunnib  is  extinguished, —dear  brother  Boardman  Is  gone  to 

his  eternal  rest.    lie  fell  Rloriously  at  Uie  head  of  his  troops  —  In  the  arms  of  Tlctoiy,  —  thlrty-eif ht  { 

wild  Karens  haying  been  brought  into  the  camp  of  king  Jesus  since  the  beginning  of  the  year,  besidee  \ 

the  thlrtv-two  that  were  brouKht  In  during  the  two  preceding  years.    I>l8abled  by  wounds,  be  was  | 

obliged, through  the  whole  of  the  lajit  expedition,  to  be  carried  on  a  Utter ;  but  his  presence  was  a  host,  \ 
and  the  Holy  8plrit  accompanied  his  dj'lng  whispers  with  almighty  Influence. "     Ber.  Da.  JcAsoa. 

MEMOIR  OF  MRS.  HENRIETTA  SHUCK, 

The  First  American  Female  Missionary  to  China.     By  Rev.  J.  B.  Jstkr.    Fifth.  \ 
Thousand.    dOc.  I 

**  We  bare  seldom  taken  Into  oar  hands  a  more  beantifbl  book  than  this,  and  we  have  no  small    { 

eleasure  in  knowing  tbe  degrees  of  perfection  attained  In  this  country  in  tbe  arts  of  printing  and  book* 
Inillng,  as  seen  In  Its  appearance.  The  style  of  the  autlioris  sedate  and  perspicuous,  such  as  we 
ml^ht  expect  from  his  known  Piety  and  learning,  his  attachment  to  missions,  and  the  amiable  lady 
whose  memory  he  embalms.  This  book  will  be  exten.<«lvely  read  and  emlnentqr  useful,  and  tbas  tbe 
ends  sought  by  tbe  author  will  be  happily  secured.  ''-/Vunt'/jr  Fist/or. 

MEMOIR  OF  REV.  WILLIAM  G.  CROCKER, 

Late  Missionary  in  West  Africa,  among  the  Bassas,  including  a  History  of  the  Uissioii. 
By  R.  B.  Medbkky.    62^0. 

**  This  Interesting  work  will  be  (band  to  contain  much  Taluabte  Information  in  relation  to  the  present 
state  and  prospecU  uf  Africa,  and  the  success  of  Missions  in  that  Interesting  countrv.  which  has  Jast 
taken  a  stand  among  the  nations  of  the  earth,  and,  it  is  to  be  hoped,  may  succesMfulhr  wield  Its  new 
powers  for  the  ultimate  good  of  the  whole  continenL  The  present  work  Is  commended  io  tbe  attention 
of  every  lover  of  the  liberties  of  man."— C/tru^iaii  WotehmoH. 


GESENIUS'S  HEBREW  GRAMMAR : 

Translated  from  the  11th  German  ed.  By  T.  J.  CoKAirr.  With  a  Course  of  Ezeicises 
in  Hebrew  Grammar,  and  a  Hebrew  Chrestomatby,  by  the  Translator.  $2.00. 

JEWETT  ON  BAPTISM : 

The  Mode  and  Subjects  of  Baptism.    By  Milo  P.  Jbwstt,  A.  M.  Tenth  Thousand.  26o. 

JUDSON  ON  BAPTISM : 

By  Adonibam  Judsok.    Fifth  Edition,   revised   and    enlarged.    26o. 

%*  This  work  Is  now  pabUshed  in  book  form,  and  bSTing  been  thoroughly  rerlsed  and  enlarged  by  Its 
▼enerable  author,  while  in  this  conntry,  it  will  be  sought  for  and  read  wlUi  interest  by  alL 

LIFE  OF  PHILIP  MELANCTHON  : 

B7  F.  A.  Coz,  D.  D.    7So. 

OHRISTLANITY  AND  SLAVERY : 

A  Beview  of  Drs.  Foller  and  Wayland,  on  Slareiy.    By  Ber.  Wx.  Haoux.    12|c. 

STRICTURES 

On  the  Bey.  Wm.  Hague's  Beview  of  Drs.  Fnller  and  Wayland,  on  Domestic  Slavery. 
By  Bev.  Thomas  Mkbkdith*  Baleigh,  N.  G.    12|o. 

ONESIMUS : 

Or,  the  Apostolic  Direction  to  Christian  Masters  in  reference  to  their  Slaves.  By 
EvAiroBUCUs.    18mo.,  cloth.    25c 

MY  PROGRESS  IN  ERROR  AND  RECOVERY  TO  TRUTH. 

Or,  a  Tour  through  Universalism,  Unitarianism,  and  Skepticism.    16mo.    62|o. 

MALCOM'S  BIBLE  DICTIONARY : 

A  Dictionary  of  the  most  important  Names,  Objects,  and  Terms,  fonnd  in  the  Holy 
Scriptures;  intended  principally  for  Sunday  School  Teachers  and  Bible  Classes.  By 
H.  Maloox,  D.  D.    One  HuncCredth  Thousand.    50c. 

HAGUE'S  GUIDE  TO  CONVERSATION 

On  the  New  Testament    2  vols.    17c.  each. 

SABBATH  SCHOOL  CLASS  BOOK. 

Comprising  copious  Exercises  on  the  Sacred  Scriptures.    By  E.  Lincoln.    12|c. 

LINCOLN'S  SCRIPTURE  QUESTIONS, 

With  the  Answers  annexed,  giving  in  the  language  of  the  Sacred  Volume,  interesting  : 
portions  of  the  History,  ana  a  concise  view  of  the  Doctrines  and  Duties  exhibited  in  ; 
the  Bible.    $1.00  per  dozen. 

THE  SABBATH  SCHOOL  HARMONY : 

For  Sabbath  Schools,  Juvenile  Singing  Schools,  and  Family  Devotion.  By  N.  D. 
Gould.    12(0. 

THE  SACRED  MINSTREL : 

A  Collection  of  Church  Music.    By  N.  D.  Gould.    75c. 

SCRIPTURE  NATURAL  HISTORY : 

By  Wm.  Carpentxr,  London ;  with  improvements,  by  Bev.  G.  D.  Abbott.    $1.00. 
THE  IMITATION  OF  CHRIST  :    By  Thomas  a.  Kkkpis.    880. 

BAXTER'S  SAINT'S  REST :    a  fine  edition.  50c 
THE  CHRISTIAN'S  DAILY  TREASURY  : 
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A  Beligioua  Exercise  for  every  day  in  the  year.    By  Bev.  E.  TsMnjB.    $1.00. 
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JXTBT     PUBLZBHED. 

THE  SOCIAL  PSALMIST; 

▲  mewsELEcnoN  or  htmns  fob  conference  meehbosamd  fakilt  worship, 

BT  BAHOH  8T0W  AlTD  S.  F.  SMITH. 


19-  This  sdectloit  hM  beea  In  prejMtfatioii  neariy  lire  yean. — daring  which  time  It  hat  been 
Jected  to  repeated  examination  and  earefai  leTlslon.  The  object  In  Iti  preparation  haa  been  to  famiili 
a  eeleetlon  of  choice  ^7mn■,  for  the  Teetrj  and  the  Family  Circle,  of  moderate  eUe  and  at  trtlling 
expeaie,  exactly  lolted  to  the  Tarloae  etaces  and  condltlone  of  the  conforence,  and  other  derotional 
meetinci  osually  held  In  the  Conference  Soom,  as  well  ee  In  Family  Wonhlp.  Hymns,  for  Instance, 
on  topics  embracing  prayer,  praise,  warning.  Invitation,  entreaty,  regeneration,  repentance,  faith, 
times  of  declension,  times  of  rsrlral,  reoelrlng  and  dismissing  members ;  the  Chorch  hi  prosperity, 
and  In  adrenlty ;  Missionary,  Sabbath  School,  and  maternal  meetings ;  meeting  and  parting,  sick- 
ness and  health,  opening  and  elostng  year ;  brcTlty  of  time ;  death,  judgment,  heaven,  Ac  It  has 
been  the  aim  to  supply  hymns  not  only  of  elevated  poetic  and  mnslcal  merit,  bat  of  true  devotional 
sptrtL  A  selection  of  some  of  the  choicest  hymns  In  the  Psalmist,  adi^itod  to  the  design  of  this 
book,  will  hen  be  found,  together  with  several  new  hymns,  as  well  as  those  long  flunlllar  in  the  coo- 
ference  meeting,  and  hallowed  by  eariy  associations  of  home,  and  social  prayer.  Their  fiunUlaritj, 
Instead  of  being  an  objection  to  them.  Is  their  highest  praise.  That  they  have  expressed  the  devoat 
aspirations  of  those  who  have  passed  on  to  the  wordilp  of  the  heavenly  temple,  gives  them  a  charm 
whidi  compositions  whoUy  new  could  not  claim.  In  the  minds  of  diflbrant  Christians,  we  bellere 
that  most  of  the  hymns  In  this  book  will  sammon  up  some  sweet  and  holy  recollections. 

The  work  contains  8M  Hymns,  btiides  Doxologles  In  various  meters,  not  numbered  In  the  Usi  of 
hymns.  They  an  the  productions  of  134  diflerent  authon ;  lU  are  by  Watis,  18  by  Steele,  17  by 
Doddridge,  14  by  Newton,  9  by  Wesley,  5  each  by  Cowper,  Fawcett,  Kelly,  and  Smith,  4  each  by 
Heber  Beddome,  Stennett  and  Toplady,  and  others  by  Swain,  Montgomery,  Hart,  Dwight,  Bar- 
baald,  Hyde,  Heed,  Heglnbotham,  Orant,  Cennlck,  Oliver,  £dmest<m,  Kenn,  De  Fleuxy,  Scott, 
Dobell,  Baffles,  Pitt,  Noel,  Medley,  Cotton,  Byland,  Williams,  Boden,  Cottrall,  Logan,  Condar« 
CoUyer,  MUman,  Klrkham,  White,  Collins,  Boblnson,  Duncan,  Stowell,  Cobbin,  Kingsbury,  Thomby, 
Allen,  Origg,  Ac  There  is  a  large  variety  of  every  description  of  meter,  embracing  8S  Long,  119 
Common,  M  Short,  and  94  of  various  peculiar  meters. 

It  was  first  contemplated  having  Jitie  In  the  volume,  but  on  consultation  and  rdleetion  it  was 
deemed  unadvlsable,  as  it  must  necessarily  add  to  the  size  and  expense  of  the  book,  and  music  not 
fhmlllar  enough  to  sing  In  social  worship  wUhoitt  notes  Is  of  little  avail,  and  is  seldom  used  by  those 
even  unacquainted  with  music,  and  most  of  those  who  usually  sing  In  the  conference  meeting  axa 
entirely  unacquainted  with  the  rudiments  of  music,  and  consequently  are  In  no  way  benefitted  by  this 
addition ;  and  not  unfrequently  the  spirit  of  devotion  Is  ratarded,  by  the  use  of  tunes  not  familiar  to 
those  who  nsaally  Join  In  thli  fovorite  soul-stirring  service. 

The  wort^  contains  three  valuable  Indexes ;  an  Index  of  Flitt  Lines,  a  General  Index,  and  a  very  flill 
Particular  Index  of  Subjects. 

The  type,  and  size  of  the  psge,  an  the  same  ss  the  IBmo. ,  or  pew  siie  of  the  Psahnlst  It  hi  printed 
on  good  paper,  and  strongly  bound  In  sheep,  and  Is  aiforded  at  the  very  low  price  of  (mmtf^Jht  easls 
jMT  ecppt  and  8.M  perdosen. 

ev  Copies  for  examination  furnished  clergymen  gratis,  on  application  to  the  publishers.    Tlie  wask, 

,  n  pa|>er  covers,  can  be  sent  by  mall  at  a  trUUng  expense  for  postage. 

^ 

HOW  TO  BE  A  LADY —HOW  TO  BE  A  MAN; 

ANECDOTES  FOB  BO YS —ANECDOTES  FOB  GIBLS,b7BeT.H.Newcoml>. 

Elegant  Xiniatare  7oIiime8. 

GILT  EDGES   AlO)   BEAUTIFULLY   ORNAMENTED   COYEBS.     tlHo.   EACH. 


DAILY  MANNA, 

THE  ATTRACTIONS  OF  HEAVEN, 

THE  YOUNG  COMMUNICANT, 

THE  ACTIVE  CHRISTIAN, 

THE   BIBLE   AND  THE  CLOSET, 

THE  MARRIAGE  RING, 

LYRIC   GEMS, 


THE  CASKET  OF  JEWELS, 
THE  CYPRESS  WREATH, 
THE  MOURNER'S  CHAPLET, 
THE  FAMILY   CIRCLE, 
THE   FAMILY  ALTAR, 
THE  SILENT  COMFORTER, 
GOLDEN  GEMS. 


TWBLYB    YOLUMBS    OP    THB    ABOYB,    POT   UP  III   NBAT  BOXBB,  AND  FOKMIKO  A 
BBAUTIPUL  **MINIATUEB   LIBRABT.**     PBIOB,  $3.75. 


DOUBLE  MINLATUBE8.   Mo.  EACH. 


THE  WEDDING  GIFT, 
THE   YOUNG  CHRISTIAN'S  GUIDE, 
\    THE  MOURNER  COMFORTED, 

A  X 


CHRISTIAN'S  PRIVATE  COMPANION, 

DAILY  DUTIES, 

CONSOLATION  FOR  THE  AFFLICTED 


THE  PRINCIPLES  OF  ZOOLOGY: 


;  STRUCTURE,  DEVELOPMENT,  DISTRIBUTION,  Sc  NATURAL  AfiRANOEMENT 

I  RACES  OF  ANIMALS,  LIVING  AND  EXTINCT: 

I  WITH    nUMBBODS    ILLDSTBATIORH,  FOB    THB    USE    Or  BCBOOLI    XSD    COLLSOU. 

;  PART  I.- COMPARATIVE  PHYSIOLOGY! 

I  LOUIS  AGASSIZ  AND  AUGUSTUS  A.  GOULD. 

I  pmCB,  OSB  DOLLAR. 

I  The  design  of  this  irork  It  la  Ihrniah  an  epitome  orths  leading  prinripln  or  the  loienoe 

!  of  ZuiiLoar,  a*  deduced  f>om  the  present  itate  of  knowledge,  bo  iltntlniled  u  to  be 

;  intelligible  to  the  beginning  atadenL    No  almilar  treatise  Doir  eiisti  in  (hi>  conntry,  and, 

.  indefd,  noma  of  th«  topics  have  not  bun  touched  upon  In  the  language,  nnlese  in  a 

\  ■triclly  technical  form,  and  in  ecattered  articlss.    It  hu  been  highlj  commended,  by  the 

1  innt  eminent  men  of  ecience,  and  by  the  pQblio  preu.    A  fen  of  which  are  here  gtven, 

i  together  with  a  aampla  of  Che  cnta  iunstrating  the  work. 


"  This  work  hBH  been  expected  with  great  intersit    It  is  not  simplj  a  nyatcm  by  which 

;  we  are  tanghc  the  cliuaifloacion  of  AnimulB,  but  It  ii  really  what  it  proresBes  to  be  —  it- 

)  '  Frinciplee  of  Zoiilogy,'  carrving  us  un,  step  by  step,  from  the  simplest  truths  to  tl 

I  comprehension  of  that  InBnite  plan  which  the  Authnr  of  Nntnre  has  eBtablished.     . 

I  This  book  places  ns  in  possession  of  inrormalion  half  a  centory  in  advance  of  all  oi 

)  elementary  works  on  this  subject.    ...    No  work  of  the  same  dimensiona  has  evi 

;  appeared  in  the  English  Innguage,  conlBining  so  mnch  new  and  vaJoabla  inronnalloa  on 

\  the  Bubject  of  which  It  tieata."---/>rD/uwr  Jant*  Bail,  A&ait^ 

•f —-v- 


PBINCIPLE8   or  ZOSlOOT. 


■Principlea  of  Za&logy,'  hudl;  reqaircg  eoiiinMnd*tJoii 
to  live  It  currcDC;.  Tbe  pabhc  b>v>  beccmc  uqnsiDtcd 
wtUi  tbe  cmlnoDt  abllitiei  or  Trot  Agutli  tbrangb  bii 


leewrw,  »iid  i™  ■wmro  of  bis  tmI  leaming,  widi 
Eolnd,  and  popular  mode  or  ill ntlntl rift  tctenCiac  lul^ecU. 
—         .      In  th«  pr«p«i»tion  of  Chii  work,  be  bu  had  ui  able  coad- 
Jator  in  Dr.  A.  A.  Ooold,  a  freaaent  contribalor  to  [be  Tranuctioua  oT 
Iho  BoetoQ  Society  of  Natora!  Hiilory,  and  at  preaent  engaged  opon  tbe  ^ 


df^™ 


rr."Vh< 


spared  for  the  ilidail  In  loologlci]  •elence  ;  i~ ' 
tta  style,  fall  In  lt>  iltiulrationa,  conipreheDs 
in  ft*  range,  yet  well  condensed,  and  brought  Into  the  namw  oomp 
reqnielte  for  tns  pnrpota  latandad." — ^Uiiua'i  JWitoL 

"  Tbe  reading  of  the  work  hai  aflbrded  n*  donble  tbe  laUsrastioB  it  would  otherwise 
Iiaire  done,  on  account  of  tbe  Implicit  oouGdcDoe  wa  Alt  in  the  atatamenu  and  illiulr»- 
tratlonn  of  the  talented  author*. 

Bealdei  what  we  bare  already  vrltten,  we  eaunot  help  orging;  reader*  georrallj-.  and 
Mpeclally  thoae  who  are  oollectinjF  Ubnrlee  and  are  fond  of  good  Iroaki,  to  add  Au  to 
their  oatBlugue."—arirt>n  WbrQ,  BotHm. 

—  "  8aeh  books  aa    thli  fHten  upon  oar 

mindi  the  diMgreaable  ImprcHlon  that  wa 
k  liave  come  Into  tbe  world  half  a  centary 
fc  too  early.  Tbe  >ohDOlbo;ii  of  the  next  gen- 
HeiBtion  can  scarcely  eicaps,  even  with  great 
H  can,  the  catutrophe  of  beoonilng  loHmed.  I 
5  The  Tolame  before  u>  miut  tntmduce  a  new 
f  ei>Dchln  the  tludyof  tbiabranchor  natnnl 
•cience.  It  comblnee  nil  the  CHential  ele- 
Bnti  or  a  good  lait-bonk ;  being  at  once 

I  exhanttliHi  of  the  iubjeot,  yet  oonclie  

r-, — ity  of  the  paper,  and  typugraphv,  and  illostrttione,  will  aid  tit* 

tuolnalion  which  the  conteota  eiert  upon  the  mind.  A  tingk  gkoKt  at  a  thaplrr  da 
£mbryoh9S^iomdtMii!iihaij:iU  ickieM  tut  couldmH  limit  off,  till  v*  had  looted  lAroa^ 
Ikt  vabme.  The  names  o^  the  authors  are  Touchers  for  the  merit*  of  the  work,— 
Professor  Anssit  it  without  a  rival  In  bis  depRrtment  of  uience.  His  aaeoclite  is  widely 
known  by  bit  nlnsble  caotribnlions  to  the  Conchology  of  Hassacbowittc,  vhich  hare 
won  faTomble  notice  from  the  tatani  of  Europe.  We  bopo  the  approbation  of  the  public 
-^-•—'--Ut  expressed,  may  encourue  the  author*  to  complete  the  seriea  so  aospicionaly 


"  Thi*  work  1*  designed  a*  a  l«it  book  for  Schools  and  Collets*,  and  as  an  eiporitioo  j 

of  tba  interesUnK  science  of  wbich  it  treats,  It  has  many  obTiout  advaniage*  over  toy  \ 

other  treatise  eitauc    It  is  the  joint  production  of  two  gentlemen,  whose  researcbca  in  j 

Natorat  History  hsve  enlarged  the  domain  of  human  knowledge,  and  one  of  whom  stand*  j 

ooofesaedly  at  the  bead  ot  the  science  of  the  ue.     It  hence  contains  the  lalett  and  muat  ! 

approTad  clawificatlons,  with  explanation*  and  illnsliationi,  borrowed  from  the  fonnt  of  ■ 

animated  nature,  both  livrng  and  extinct,  and  made  accurate  and  perfect  by  the  fbllesi  ) 

acquaintance  with  the  present  condition  of  Zoological  science.    A*  a  text  book  it  i*  ad-  i 

mirablj  concelred.  \ 

"  The  presence  of  Prof.  Agasaii  in  the  United  States,  baa  gJTtn  a  tiew  impnls*  to  \ 

every  branch  of  Katoml  History,  and  we  are  happy  to  find  him  thus  associated  with  Dr.  t 

Qonid  —  one  of  our  leading  American  natnrtlists  —  in  explaiuiiig  hit  faTorite  acience  to  ' 
tiM  youth  of  our  School*  and  Collegee  .'■—,•■      ■  ■          -          ■ 


"  No  snob  work  had  previously  appeared  in  oar  country.    Tbe  prodnciion  i*  worthy  { 

of  tbe  great  name*  nndo'  whoaa  care  It  has  been  prepared.    School*  and  Aeadeialea  i 

will  find    it  opens  op  a  new  and  attractlTe  stody  (or  the  yoang :  and  in  no  country  is  ' 

there  a  finer  field  opened  np  to  the  natiusliat  than  la  oar  own."—  Otruliam  AKamc*,  Bi»-  i 


PBINCIFLEB   or  ZOfiLOQT. 


"A  nsw  ftud  Ughlj  nlnkble  pnbllotloD,  iatcDded  for  ■  Khool  book,  bat  which  wilt 

be  rotuid  cqnilly  uitenttins  and  impoiUDt  for  sU  to  atudy Such  ■  work  u  tlila 

hu  hratc  been  a  great  dMldaralnni,  and  we  rajolce  tbat  ■  wut  ao  atioDgl;  fait,  hu  now. 


at  length,  been  u  well  utd  h 


"To  the  teaUmony  whioh  la  Ainiiahed  by  thair  diatlngnbhed 

ichotinfaip,  wB  maj  add,  howerer.  Chat  ths  olawlflcatiouB  of  the 
work  are  io  admirably  amuiged,  and  Ita  dei- 
oriptiooa  glrea  with  ao  muaB  aimpllcity  and 
cleamoaa  ot  Isogoage,  that  the  book  oannot 
fail  of  It*  praclical  aim  —  to  facilitate  the  pro- 

re  of  the  beBinning  ttndecL    It  li  a  woik 
>chD0li."~-^'aB- f3ri  JItcorAr. 
"  The  annooncemeDt  of  thia  work  aome  Ume 
MfOt  at  being  in  a  coarae  of  preparation,  ex- 
cited a  high  degree  of  inlereat  among  Iracben, 
(Cudenta.andthefriendaoricieDCe.  The  naniea 
or  Iti  aulhon  gave  ample  utorance  that  it  was  do  compliatloa  drawn  Troni  other  work* 
—  mere  r«eon»tmcUon  of  exialing  materiali.     The  work  will  nndonbledly '■-- 


expeocatlona  that  have  been  fanned  of  ll,  and  already  it  haa  been  adopted  as  a  teat-book 
iaUTCral  coliegea.  It  breaka  new  ground;  aa  ia  anid  in  the  preface,  'some  of  Iti  toplci 
luTa  not  beau  lonched  upon  In  the  langaage,  nnleia  in  a  ttricCiy  technical  form,  and  in 
■cattered  articiea.'  The  valnms  eihiblta  throughout  great  labor  and  cars  in  prepaiing  It 
for  the  public  eye,  and  for  the  use  of  etodenlii.  Aa  it  hai  no  rival,  we  anppoM  lu  adop- 
lioa  will  Iwalmoat  nnlveraal  la  literary  laatllationi,  and  it  will  do  much  to  awaken  la  the 
minda  of  mnltitudea  an  eathnnlaatio  loTe  of  lulnral  histoiy." — ChruiUon  SeSttlor  4 
Wkltlma: 

—  "Thisiienthely  anewfleldin  Amerl-  '   ' 

can    elementary  ilteratnn,    no   aimjlat 

light,  t1 

ihoae  whom  the  aathora  aim  to  benefit — 

the  aoholara  in  our  common  achooia.    A  I 

more  careful  EzamiDatioii  convincea  na 

that  any  teacher  or  aoholar,   who  la  in 

eanieat  to  underatand  the  labject,  will 

Bnd  the  application  neceaury  at  the  com- 

iiiiparntlTely  trifling,  while  the  anbieqnent  benefit :.... j 

■•  iiiv  unt  luiiime  of  the  work,  and  ia  devoted  to  ComparatiTe  Phy(Iol(^,on  which  branch 
it  la  exceedingly  oomplele.  It  la  fneiy  Itluitrated  with  the  necawary  wood  cnti.  The 
name*  of  tbe  aothon  will  be  a  higher  goaran  tee  fur  aclentifio  accuiaey  than  any  judgment 
wemlgbtproDoance."— ATor-roA  Oomatavial  AdetrtUtr. 


hu  yet  bllen  nnder  our  ooUoe."— £W«rrfi9  GttMktr,  Pk^adtlfliia. 


PBINC1PLES  i 


es  of  new  booka  without  ot 


and  illustrBlEil  hava  no  Iraatiie  in  the  EnfiliBl 
valuable  information,  and  will  be  itudred  wilb  , 
r*»p«clablo  attainment*  in  Natural  History,  as  well  as  by  lho« 

Mience.     Thii  volume  is  finely  execut "    '"     '     " 

teit-booli  for  echooli  and  collegei  il 
JVew-  Tort  Dittrict  Sdwol  JournaL 


i,  and  should  Gnd  a  plac 


juBt  commencing  thi«  < 
n  every  library.  Asa  \ 
(  before  Ihe  public."—   j 


"ProfeuoT  Agaraiz  ^tanda  confes- 
sedly at  Ibe  head  of  Zoological  science, 
andbiscominganiongusis  everywhere 
hailed  with  deliKbl  and  entbusiasm, 
and  tbe  influence  of  his  mission  is 
eyervwhera  felt  already,  and  it  will 
continue  for  a  century  lo  eome.  Dr. 
Uould  isoneoftbe  moet  Indefatigable 
and  accurate  investiEalora  In  natural 
■ciflEce  of  our  country,  and  wa  greet 
with  real  pleasure  the  association  of 
faia  name  with  that  of  Prof.  Agasiiz  in 
tbe  preparation  of  Ibis  work. 
Our  space  will  not  allow  anylbing 
BTiew  of  thia  admirable  and  to  us  novel  work.  The  plan  is 
^  alike  those  elementary  works  which  leach  us  Ihenaode  of  claa- 

aifying  ammala  by  a  few  important  charactensticB.    II  commencee  by 
— laining  the   ephera  and  fundamental   prinicples  of  Zoiilogy,  and 
_...JWB  bv  ahowing  what  are  tbe  Benersl  properties  of  orpaniiod  bod- 
ies ;  the  functions  of  organs  in  animal  life ;  the  nervous  syatem,    Ihe 
lenses,  motion,  nutrition,  circulation,  &o.     C^  Tht  ihaptir  en  rinSrii- 
ofojjr  aime  u  n/  more  actual  inUrtsl  in  ^ilviophical  Zoohi/g,   Ihan  bU'       _ 
that  hat  cetr  imtartd  on  Ihe  mbjtct  df  ZoBlo{/y,  in  our  lottnlry.     And  as  «e   before  ro- 
larked,  this  knowledge  is  nowhere  else  to  be  had  in  the  English  language.   The  giugraph-    \ 
-'  '---^    ■■       —  ...     -  ..  .     .  -    .         if  very  deep  and  general    ; 


I  have  read  with  the  greatest  satisfaction  the  volume  on  the  principles  of  Zoiilogy.  i 

Is  auch  a  book  as  might  be  cipected  from  the  eijjiuont  ability  of  the  authors  Professor  ! 

AgasiUandDr.  Qaald.    So  far  as  1  know  it  is  the  most  comprebcnsivfland  philosophical  : 

'.ary  treatise  on  the  subjects  of  which  it  treats,  which  bfl."  yet  appeared.  ' 

irell  adapted  lo  the  purpose  of  being  used  as  a  lext-bool  "'        '      '           ■  •    •  "  ■ 


imploy  ic  in  preference  lo  any  other  in  mv  own  school,  i 
elomenls  of  Natural  History,  and  I  can  slroncly  recommend  it  to  otlie 
B.  ijnerton,  £lq.,  OUirBMin  ^  Iht  BoUon  SJiool  Cummitlte  tin  BaJct 


Ihav 


aclaci 


G.  K.  &  L.  haire  in  Ihe  press  Profe8«ok  Aoabsiz'b  "TOUR  TO  THE  LAKF.S."    ' 

It  will  contain  an  inlerestine  narrative  of  the  excursion,  by  Elliot  Cabot,  Esq.,  and  tbe 
Sdentiflo  Reeearcbes  of  PtoU  Agasaiz,  with  elefiant  illustrotioBS,  la  one  volume,  octavo,    j 

CONTRIBUTIONS  TO  THEOLOGICAL  SCIENCK  :  | 

BT  lOBM  HABBIS,  D.  D.  j 

L    THE  FRE-ADAUITE  EARTH:  1  volume,  12ma.  cloth.    Price,  ESc  '■ 

IL    UAK:  His  Conititation  and  Primitive  condition.     With  a  portrait  of  the  antbor.  ■ 

nia  copious  and  beantiful  illustrationa  of  the  anccesaiva  lawa  of  Ihe  Dieiiu  Maxifu-  \ 

n,  have  yielded  ua  inexpreatible  delight." — Lonim  EdtctU  Baitui.  \ 


